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PATENT  REFORM. 

ELsewhere  we  print  the  te.xt  iil  a  petition  to  the  I’resitlent 
of  the  United  States,  presented  by  the  Inventor.^'  (iiiild, 
calling  attention  in  general  terms  to  the  present  unsatisfac¬ 
tory  patent  situation  from  the  point  of  view  of  the  inde¬ 
pendent  inventor  and  suggesting  the  authorization  of  a 
Congressional  committee  to  investigate  the  subject.  As  will 
be  noted,  especial  mention  is  made  of  the  discouraging  effect 
of  modern  trade  combinations  on  inventive  thought  and  of 
the  extreme  disadvantage  under  which  the  inventor  labors 
in  defending  his  rights  in  the  courts.  The  petition  might 
have  been  made  much  stronger  in  appeal  by  developing  in 
some  detail  the  manner  in  which  a  constitutional  provision 
intended  to  advance  progress  and  secure  to  inventors  a 
reward  for  their  labors  has  gradually,  by  statute,  court 
precedent  and  Patent  Office  rules,  been  so  perverted  as 
actually  to  hinder  progress  by  the  suppression  of  the  in¬ 
dependent  inventor,  and’  to  divert  from  both  inventor  and 
nation  the  benefits  which  the  framers  of  the  Constitution 
intended  to  secure  to  these,  the  sole  contracting  parties  to 
the  patent  monopoly  which  the  organic  law  establishes. 
We  sincerely  hope  that  the  result  of  the  present  movement 
will  be  the  appointment  of  the  suggested  Congressional 
committee,  with  wide  powers  of  investigation.  The  situation 
has  become  so  grave  that  it  cannot  be  alleviated  merely  by 
the  creation  of  a  special  patent  court,  by  changes  in  Patent 
Office  procedure  or  by  similar  expedients  from  time  to  time 
offered,  which  do  not  at  all  strike  at  the  heart  of  the  evil. 
What  is  needed  is  an  authoritative  iiKpiiry  into  the  present 
abuses  of  the  patent  system,  followed  by  a  radical  recon¬ 
struction  of  statute  law  that  will  give  to  the  patent  monopoly 
its  plain  meaning  as  expressed  in  the  words  of  the  Con¬ 
stitution.  A  joint  Congressional  committee  could,  if  it 
would,  perform  this  office.  We  hope  our  readers  will  lend 
their  aid  to  the  Inventors’  Guild  in  advancing  the  good 
cause  in  which  that  body,  representing  some  of  our  greatest 
inventors,  is  enlistetl. 


THE  OWNERSHIP  OF  WATER-POWER. 

decision  of  far-reaching  importance  is  that  of  the 
Wisconsin  Supreme  Court,  noticed  elsewhere  in  this  issue, 
on  the  water-power  law  passed  in  that  State  about  six 
months  ago.  The  fundamental  feature  of  this  enactment 
was  in  effect  an  assumption  of  the  ownership  by  the  State 
of  all  hydraulic  rights  on  navigable  streams  within  its 
territory  irrespective  of  the  ownership  of  riparian  lands; 
and  according  to  the  statute  navigable  streams  were  all 
streams  navigable  in  any  way,  as,  for  instance,  even  by- 
rowboats  or  for  the  flotation  of  timber.  In  other  words,  the 
purpose  of  the  statute  was  to  hold  as  property  of  the  State 
substantially  all  water-powers  within  its  borders,  so  that  no 


owner  or  lessee  of  riparian  rights  would  thereby  acquire 
the  hydraulic  rights  to  the  stream  included  in  his  holdings. 
Provision  was  made,  of  course,  for  suitable  leases  of  water¬ 
power  rights  under  this  law  by  the  Public  Service  Commis¬ 
sion.  The  statute,  it  will  be  seen,  was  extremely  radical  in 
its  substantial  denial  of  property  rights  in  water  through 
riparian  ownership,  the  act  thus  coming  pretty  near  to  being 
confiscatory.  The  only  precedent  which  occurs  to  us  for 
claiming  state  ownership  in  this  broad  way  is  that  pre¬ 
sented  by  some  of  the  decisions  on  the  game  laws,  in  which 
the  public  ownership  of  fcrcc  naturce  by  the  State  has  been 
maintained,  and  consequently  the  right  of  the  State  to 
demand  the  payment  of  license  fees  even  for  residents  of 
the  State,  and  the  regulation  of  close  seasons  irrespective 
of  private  ownership  of  property  on  which  game  may  be 
found.  This  is  a  very  different  matter,  however,  from  the 
assumption  by  the  State  of  all  rights  in  water-power,  which 
exists  in  well-defined  channels  in  which  the  abuttors  have 
always  been  supposed  to  have  at  least  a  substantial  equity, 
subject  to  the  right  of  other  riparian  owners  and  to  the 
general  use  of  the  stream  as  a  waterway. 

The  Wisconsin  law  practically  extinguished  all  such  equi¬ 
ties,  and  very  naturally  the  property  owners  promptly  took 
the  matter  before  the  courts.  The  result  has  been  what 
might  reasonably  be  expected — a  unanimous  decision  of  the 
Supreme  Court  of  the  State  that  the  statute  is  unconstitu¬ 
tional.  The  court  holds  that  the  water-power  in  a  navigable 
river  is  appertinent  to  the  riparian  ownership,  subject  to 
the  rights  of  navigation,  and  that  the  hydraulic  rights  can¬ 
not  therefore  be  taken  by  the  State  eitlier  for  public  or 
private  use  except  in  due  course  of  e.xercising  the  right  of 
eminent  domain.  The  decision  states  clearly  that  the  prop¬ 
erty  rights  in  water,  which  have  resultetl  in  great  and  bene¬ 
ficial  hydraulic  developments,  cannot  be  summarily  extin¬ 
guished  by  legislative  enactments,  in  the  face  of  the  con¬ 
stitution  of  the  State  and  also  of  the  federal  prohibition 
against  depriving  any  person  of  his  property  without  due 
process  of  law.  In  effect,  the  decision  holds  that  an  attempt 
by  the  State  to  extinguish  the  private  right  of  ownership 
in  water  appertaining  to  the  riparian  rights  is  wholly  illegal 
and  unconstitutional,  and  the  full  right  of  riparian  owner¬ 
ship  is  affirmed  subject  only  to  such  rights  of  navigation  as 
properly  are  attached  to  the  use  of  navigable  streams.  This 
decision  appears  to  be  sound  law  as  well  as  sound  common 
sense,  and  any  departure  from  this  position  would  certainly 
involve  the  hydraulic  resources  of  the  country  in  inter¬ 
minable  trouble  and  litigation. 

Something  like  $40,000,000  has  been  expended  in  water¬ 
power  developments  in  Wisconsin,  and  the  present  decision, 
confirming  fully  the  rights  acquired  and  the  right  to  ac¬ 
quire  further  powers,  will  be  of  great  assistance  in  further 
and  more  complete  utilization  of  the  Wisconsin  streams. 
Statutes  similar  to  the  one  just  declared  unconstitutional 
have  been  talked  over  in  other  states,  and  had  the  Wis¬ 
consin  court  taken  a  less  determined  stand  the  amount  of 
property  involved  in  doubt  and  hazard  would  have  risen  to 
a  very  formidable  amount.  As  the  case  stands  now,  in¬ 
vestors  can  safely  acquire  water-powers  through  the  pur¬ 
chase  of  riparian  rights  and  develop  them  without  danger 
of  being  interfered  with  in  the  use  of  their  legally  acquired 


possessions.  What  the  State  may  do  on  its  own  lands  is 
another  matter,  for  here  it  has  complete  ownership,  riparian 
and  otherwise ;  but  in  the  face  of  this  decision  there  is 
little  chance  of  any  further  attempts  to  infringe  the  rights 
of  private  owners  to  what  has  always  heretofore  been 
held  by  them  without  thought  of  possible  confiscation. 


PROGRESS  IN  ILLUMINATING  ENGINEERING. 

It  is  a  pleasure  to  note  that,  despite  the  somewhat  sinister 
predictions  of  occasional  lukewarm  prophets,  illuminating 
engineering,  both  in  this  country  and  abroad,  is  going 
steadily  forward  and  is  producing  important  practical  re¬ 
sults.  The  Transactions  of  the  Illuminating  Engineering 
Society  for  last  year  covered  something  like  1000  pages  of 
technical  articles  dealing  with  various  phases  of  the  matter, 
and  the  foreign  literature  is  rapidly  increasing  in  volume 
and  importance.  The  severest  criticism  we  have  heard 
leveled  against  the  society  in  this  country  is,  on  the  {)art 
of  the  electric  contingent,  that  it  is  devoting  too  much 
attention  to  gas  and,  on  the  part  of  the  gas  advocates,  that 
it  is  overweighted  with  electricity.  Now,  if  two  men  swap 
horses  and  each  avers  he  has  the  worst  of  the  bargain,  it 
is  a  fairly  safe  gamble  that  honors  are  about  even;  so 
that  we  do  not  think  great  importance  should  be  attached 
to  this  particular  criticism.  If  one  looks  back  to  a  period 
of,  say,  five  years  ago,  when  the  movement  toward  the 
scientific  study  of  illuminating  engineering  was  just  be¬ 
ginning,  and  then  inspects  the  installations  made  in  the 
light  of  present  experience,  he  will  realize  that  the  progress 
has  been  very  great  in  this  brief  period,  and  that  the  effort 
lias  been  well  worth  the  while.  More  than  this,  the  public, 
which  pays  a  half  billion  dollars  or  so  per  annum  for  light, 
has  come  to  appreciate  the  importance  of  making  this  ex¬ 
penditure  wisely  and  looks  to  the  illuminating  engineer  for 
help. 

Still  more  striking  is  the  effort  that  is  being  made  to  give 
systematic  instruction,  both  technical  and  popular,  on  this 
important  matter.  The  Johns  Hopkins  lectures  of  1910 
seem  to  have  started  the  ball  rolling  in  a  very  effective 
way,  and  we  note  with  pleasure  the  effective  work  that  is 
being  done  toward  popular  education  abroad.  At  the 
present  time  there  are  going  on  in  London  three  inde¬ 
pendent  popular  courses  on  illuminating  engineering,  one 
of  six  lectures  on  Thursday  evenings  at  the  Polytechnic  by 
Mr.  Dow,  another  of  eight  lectures  on  Wednesday  evenings 
at  the  University  of  London  by  Mr.  Clinton,  and  a  third 
course  of  ten  lectures  on  Tuesday  evenings  at  the  North¬ 
ampton  Polytechnic  Institute  given  by  a  group  of  specialists 
on  the  various  problems  concerned.  If  anyone  in  London 
is  desirous  of  condensed  instruction  in  illuminating  engi¬ 
neering,  he  is,  therefore,  in  a  position  to  get  within  the 
next  few  weeks  the  advantage  of  twenty-four  lectures 
covering  all  phases  of  the  subject  and  delivered  by  men 
who  are  thoroughly  up  in  their  topics.  This  is  a  remark¬ 
ably  good  showing  for  a  comparatively  new  branch  of 
engineering  in  a  country  which  we  are  wont  to  think  of 
as  particularly  conservative.  The  example  of  our  British 
friends  in  rousing  themselves  to  meet  the  necessities  of 
popular  instruction  is  one  altogether  worthy  to  be  followed. 
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THE  LOS  ANGELES  AQUEDUQ  PLANT. 

In  another  column  we  present  an  extended  account  of 
the  very  interesting  and  important  plans  for  power  develop¬ 
ment  on  the  splendid  aqueduct  system  now  under  construc¬ 
tion  for  Los  Angeles.  The  growth  of  the  metropolis  of 
southern  California  has  been  something  almost  unparalleled 
even  in  the  astounding  history  of  our  own  country.  In 
ten  years  its  population  has  increased  more  than  three  times, 
and  with  this  tremendous  growth  and  expansion  of  urban 
territory  the  necessity  for  a  suitable  water  supply  has 
rapidly  increased.  The  project  now  under  way  is  one  of 
the  most  sensational  undertaken  in  behalf  of  any  city  in 
the  whole  range  of  history,  involving  as  it  does  the  bringing 
of  water  a  distance  of  about  250  miles  from  an  entirely 
independent  watershed  in  a  distant  part  of  the  State.  In¬ 
cidental  to  the  water  supply,  a  splendid  opportunity  for  the 
establishment  of  hydroelectric  plants  appears,  since  the  fall 
from  the  intake  far  up  in  the  Owens  Valley  to  the  San 
Fernando  Reservoir  overlooking  Los  Angeles  is  more  than 
2600  ft.  The  present  average  peak  load  of  electric  power 
in  the  Los  Angeles  district  is  about  90,000  hp,  substantially 
the  whole  of  which  could  be  furnished  by  the  complete 
development  of  the  hydraulic  resources  of  the  great 
aqueduct. 

The  plants  already  projected  on  the  aqueduct  and  on 
streams  in  Owens  Valley  are  seven  in  number,  with  a  total 
capacity  of  138,000  kw.  Of  these,  four  would  require  very 
long  transmissions  to  the  Los  Angeles  district,  but  the 
remaining  three,  with  an  aggregate  capacity  of  92,o<K)  kw, 
are  within  less  than  50  miles  of  the  city,  hence  within  ex¬ 
tremely  easy  transmission  distance.  One  great  advantage 
of  the  situation  topographically  is  that  the  provisions  for 
diverting  and  holding  the  water  along  the  aqueduct  are 
such  as  entirely  to  remove  the  troubles  caused  by  mountain 
torrents  in  some  of  the  otherwise  good  hydraulic  locations 
in  California.  Many  of  the  smaller  rivers  in  the  mountains 
are  scarcely  more  than  brooks  during  the  summer  months, 
but  when  the  snows  are  melting  rise  to  terrific  torrents, 
imperiling  any  works  along  their  banks.  The  aqueduct 
control  removes  this  danger  from  the  proposed  develop¬ 
ments,  and  the  number  and  size  of  the  plants  are  such  that  it 
will  not  be  difficult  to  cut  out  for  overhauling  and  repairs 
any  of  the  allied  stations,  in  case  it  may  prove  to  be  neces¬ 
sary,  without  materially  interfering  with  the  delivery  of 
power  in  Los  Angeles.  • 

The  first  plant  will  be  the  San  Francisquito  No.  i,  a 
station  in  the  San  Francisquito  Canyon,  something  over 
40  miles  from  Los  Angeles.  The  first  installation  will  be 
three  7500-kw  generators,  each  connected  to  a  pair  of  im¬ 
pulse  wheels  having  an  effective  head  of  from  800  ft.  to 
900  ft.  These  generators  are  three-phase  machines  for  6600 
volts  and  50  cycles  per  second,  the  frequency  used  in  the 
great  existing  transmissions  to  Los  Angeles,  and  inherited 
from  the  first  three-phase  plant  established  nearly  twenty 
years  ago  at  Redlands.  The  regulation  is  to  be  by  needle 
valves  in  the  nozzles  in  accordance  with  recent  Western 
practice,  but  there  are  also  provided  by-passes  for  water, 
so  as  to  secure  adequate  flow  to  the  plants  and  aqueduct 
below  when  the  generating  units  are  not  in  use.  The 
needle  valves  are  operated  by  automatic  governors  worked 


by  oil  pressure  in  the  customary  way,  and  the  governor 
control  is  carried  to  the  switchboard  for  convenience  in 
operation.  The  design  of  the  wheel  plant  involves  some 
interesting  details  in  checking  the  water  discharge,  since 
on  account  of  topographical  conditions  the  tailraces  must 
be  short  and  hence  special  precautions  must  be  taken  to 
avoid  erosion.  The  transmission  itself  will  be  at  approxi¬ 
mately  60,000  volts,  and  the  transformers  are  in  ten  single¬ 
phase  units,  operated  in  banks  of  three,  Y-connected  with 
grounded  neutral.  The  plant  will  ultimately  rise  to  52,000 
kw  capacity.  A  second  plant  in  the  San  Francisquito 
Canyon  gives  opportunity  for  33,000  kw  more,  and  a  plant 
at  San  Fernando,  only  24  miles  from  Los  Angeles,  dis¬ 
charging  directly  into  the  San  Fernando  Reservoir,  will 
add  to  this  about  7000  kw.  The  other  projected  plants  are 
far  up  the  line  toward  the  Owens  Valley.  As  has  been 
previously  mentioned  in  these  columns,  a  very  large  amount 
of  electric  power  has  been  employed,  derived  from  the  plants 
of  the  Southern  California  Edison  Company,  during  the 
construction  of  the  aqueduct,  nearly  3500  hp  in  motors  hav¬ 
ing  been  in  use.  Altogether  the  project  is  a  most  brilliant 
example  of  the  combination  of  water  supply  and  power 
supply  on  a  huge  scale,  and  reflects  vast  credit  on  the  enter¬ 
prise  of  Los  Angeles  and  the  skill  of  the  engineers,  long 
and  well  known  on  the  Coast,  who  have  had  the  great  work 
in  charge. 


AN  ELEaROPHYSICAL  EXPLANATION  OF  GRAVITATION. 

Attempts  have  been  made  from  time  to  time  to  account 
for  the  universal  law  of  gravitation  in  a  variety  of  different 
ways,  some  mechanical,  some  electrical  and  others  hydro- 
dynamical.  Up  to  the  present  time  none  of  these  attempts 
has  been  regarded  with  general  satisfaction.  One  of  the 
difficulties  in  the  path  of  such  theories  has  been  the  enor¬ 
mous  apparent  velocity  with  which,  according  to  astronomi¬ 
cal  deductions,  gravitational  force  propagates  itself  in  space, 
a  velocity  seemingly  very  large  by  comparison  with  the 
known  velocity  of  light.  According  to  the  subatomic,  oin 
corpuscular,  theory  of  matter,  put  forward  in  recent  years 
by  Sir.  J.  J.  Thomson  and  his  followers,  every  atom  consists 
of  an  electrically  positive  nucleus,  surrounded  by  a  group  of 
planetary  electrons  all  electrically  negative  and  exactly 
alike.  It  is  coming  to  be  believed  that  the  atoms  are  vir¬ 
tually  microcosmic  planetary  systems,  forming  stable  dy¬ 
namical  groups,  the  planets  being  arranged  symmetrically 
with  respect  to  the  central  nucleus  at  successively  increas¬ 
ing  radii.  In  the  case  of  our  great  solar  system  we  have 
planets,  including  our  own  world,  as  single  elements  at 
successive  distances,  assigned  by  Bode’s  law.  That  is  to 
say,  there  is  one,  and  only  one,  planet  at  the  radial  distances 
occupied  by  Mercury,  Venus,  Earth,  Mars,  etc.,  except  in  a 
single  case,  where  instead  of  a  single  planet  we  have  a  ring 
of  many  asteroids  or  minor  planets,  all  having  approxi¬ 
mately  the  same  distance  from  the  sun.  The  modern  hy¬ 
pothesis  of  the  atom  conceives  of  a  microcosmic  system  of 
negatively  electrified  planets  arranged  in  symmetrical 
asteroid  fashion  about  the  common  center. 

It  is  also  coming  into  suggestion  that  not  only  is  the 
atomic  weight  of  a  substance  determined  by  the  number  of 
planets  in  its  atomic  system,  but  also  by  the  kinetic  energy 
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of  revolution  of  those  i)lanets.  In  otlier  words,  an  atom  of 
mercury,  with  an  atomic  weight  of  about  200,  has  not  only 
two  hundred  times  as  many  planets  as  a  hydrogen  atom, 
hut  also  two  hundred  times  as  much  kinetic  energy  of 
l)lanetary  motion  as  the  hydrogen  atom.  The  simplest  kind 
of  planetary  motion  is  uniform  revolution  in  a  circle  about 
the  central  nucleus;  so  that,  according  to  this  hypothesis, 
all  of  the  corpuscular  planets  in  any  atom  are  spinning 
;»rouml  the  center  in  a  uniform  procession,  within  orbits 
exceedingly  minute  hut  with  angular  velocities  excessively 
large.  If  the  planets  were  all  at  rest  within  an  atom,  the 
>im|)lest  conceivable  symmetry  of  distribution  would  be  a 
uniform  distribution  in  concentric  shells.  At  each  successive 
radius  there  would  be  a  certain  number  of  planets  per 
vteradian.  W'ith  the  planetary  system  spinning  at  a  high 
^peed.  however,  the  idea  suggests  itself  that  the  maximum 
•  legree  of  stability  would  be  found  in  a  two-dimensional 
.'series  of  ring  distributions,  rather  than  in  a  three-dimen¬ 
sional  series  of  shell  distributions,  although  the  problem  has 
not  yet  been  solved  mathematically,  and  the  idea  is  perhaps 
based  upon  our  experience  with  large  astronomical  plane¬ 
tary  systems. 

In  the  article  by  Dr.  A.  C.  Crehore  appearing  on  page  307 
an  ingenious  electromagnetic  theory  of  gravitation  is  out¬ 
lined.  based  upon  the  supposition  that  the  speed  of  rotation 
of  the  cor])uscular  planets  in  an  atom  is  always  very  close 
to  the  speed  of  light.  It  was  first  shown  by  Heaviside  that  if 
an  electrified  particle  moves  in  a  straight  line  with  the  speed 
of  light  its  electric  flux  lines,  instead  of  uniformly  diverg¬ 
ing  spherically,  as  when  at  rest,  diverge  uniformly  in  a 
lilane.  which  plane  is  perpendicular  to  the  line  of  motion. 
Lines  of  magnetic  flux  accompany  the  motion,  and  are  ar¬ 
ranged  in  circles  in  the  plane,  their  intensity  being  inversely 
as  their  radial  distance  from  the  particle.  The  electromag¬ 
netic  drag  or  inertia  of  the  jiarticle  at  light  speed  would, 
however,  he  infinite,  which  means  that  the  light  speed  could 
never  be  actually  reached.  At  approach  to  light  speed  the 
electromagnetic  fluxes  would  spread  into  a  narrow  spherical 
/one,  instead  of  into  a  strict  plane  of  zero  thickness.  In  the 
(  rehore  hypothesis  each  and  every  corpuscular  planet  is  al¬ 
ways  moving  so  near  to  the  light  speed  that  its  electric  and 
magnetic  fluxes  approximate  to  a  plane  cobweb  distribution. 
The  cobweb  planes  extend  to  infinity  and  rotate  with  the 
planets,  being  always  perpendicular  to  their  tangential  di¬ 
rection  of  movement.  Every  planet  in  the  system  of  an 
atom  carries  its  infinite  electric  cobweb  rigidly  fastened  to 
il,  and  in  one  revolution  this  cobweb  must  cut  any  point  in 
the  universe  twice. 

When  an  electric  cobweb,  in  its  rapid  rotation  around  its 
microcosmic  nucleus,  strikes  any  other  given  atom  the  Crehore 
hypothesis  assumes  that  no  resultant  electric  pull  can  there¬ 
by  be  given  to  the  latter’s  planets,  owing  to  the  scattering 
distribution  of  their  planes — but  that  a  momentary  electric 
tlirust  is  given  to  the  positive  nucleus  of  the  atom  struck, 
in  the  direction  of  the  line  between  them  and  with  an  in¬ 
tensity  inversely  proportional  to  the  distance.  Since  the 
radiating  lines  of  the  revolving  cobweb  are  all  electric  flux 
lines,  the  positive  nucleus  of  the  atom  struck  is  urged,  like 
an  ordinary  electrified  pithball,  with  a  momentary  impulse 
along  the  radial  line.  Rut  at  the  next  half  revolution  of  the 


rotating  planet  the  cobweb  will  strike  the  same  atom  with 
another  momentary  impulse  in  the  opposite  direction.  In 
each  successive  revolution  of  the  rotating  planet  its  cobweb 
will  strike  two  opposite  electric  impulses  on  the  distant 
atom  considered.  If  all  of  these  rapidly  succeeding  mo¬ 
mentary  impulses  were  of  exactly  equal  strength,  their 
resultant  effect  would  be  zero,  or  no  final  resultant  electric 
force,  either  attractive  or  repulsive,  could  be  exerted.  But 
the  impulses  delivered  when  the  planet  is  on  the  side  of  its 
orbit  near  to  the  distant  atom  will  be  a  trifle  stronger  than 
those  delivered  when  on  the  opposite  side  of  its  orbit,  and 
the  differential  action  of  two  nearly  opposed  forces,  each 
acting  inversely  as  the  distance,  must  be  algebraically  equal 
to  a  resultant  force  of  attraction  acting  inversely  as  the 
square  of  the  distance.  Moreover,  since  each  planet  of  the 
fir.st  rotating  system  co-operates  to  deliver  its  own  little 
differential  resultant  attraction,  the  total  effect  of  the  plan¬ 
etary  system  must  be  to  deliver  a  pull  directly  proportional 
to  the  mass  of  the  atom  and  inversely  proportional  to  the 
square  of  the  distance,  or  in  accordance  with  the  New¬ 
tonian  law. 

Summing  up,  then,  the  Creiiore  hypothesis  contemplates 
each  and  every  point  of  space  as  receiving  alternating  cur¬ 
rents  of  enormous  frequency  from  each  and  every  atomic 
planetary  system  in  the  whole  universe.  The  resultant 
electric  or  magnetic  intensity  due  to  all  such  masses  com¬ 
bined  is  a  particular  value  of  the  gravitational  potential  at 
the  point.  An  atom  of  given  mass,  placed  at  that  point,  will 
have  its  positive  nucleus  urged  in  the  direction  dictated  by 
that  resultant  alternating  current.  It  is  a  curious  corollary 
of  the  hypothesis  that  the  instantaneous  electromagnetic  in¬ 
fluence  emanating  from  any  given  atomic  planetary  system 
is  unequal  in  different  directions.  I'he  cobweb  emanating 
from  each  planet  is  symmetrical,  but  this  cobweb,  in  its 
rotation,  cuts  space  very  rapidly  at  the  equatorial  region, 
although  not  at  all  at  the  polar  region'  of  the  planetary 
orbit.  Consequently,  if  we  suppose  the  orbital  plane  of  an 
atom  to  be  fixed  in  space,  the  gravitational  force  of  this 
atom,  as  exerted  electromagnetically  in  the  manner  de¬ 
scribed,  will  reach  a  maximum  in  the  plane  of  the  orbit  and 
remain  zero  at  the  poles.  A  crucial  test  of  the  theory 
should,  therefore,  be  directed  to  determining  whether  the 
gravitational  force  exerted  by  an  atom  is  polarized  in  this 
manner.  It  is  conceivable  that  the  application  of  a  power¬ 
ful  magnetic  field  to  a  gravitating  mass  might  deflect  to 
some  extent  its  orbital  planes,  according  to  the  Zeeman 
effect,  and  might  thus  influence  its  gravitational  force  in 
different  directions.  Another  question  which  suggests  itself 
is  as  to  the  possibility  of  propagating  electric  disturbances 
in  space  at  speeds  vastly  greater  than  the  speed  of  light. 
The  tangential  speed  of  the  revolving  beam  of  light  from  a 
lighthouse  necessarily  increases  directly  with  the  radius 
covered  by  the  beam.  In  like  manner  the  tangential  speed 
of  an  electric  cobweb,  spinning  at  an  enormous  number  of 
revolutions  per  second,  becomes  appallingly  great  at  a 
distance  equal  to  that  of  the  earth  from  the  sun,  and  gravi¬ 
tation  is  supposed  to  act  through  all  space.  But,  whatever 
may  be  the  result  of  experimental  evidence  upon  the  Cre¬ 
hore  hypothesis,  there  can  be  no  doubt  that  it  offers  at  least 
a  fascinating  speculation  upon  the  nature  of  the  perennial 
problem  of  gravitation. 
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PETITION  TO  PRESIDENT  TAFT  CALLING  FOR 
PATENT  REFORM. 


riie  Inventors'  (juikl  has  forwarded  to  President  Taft 
a  petition  in  the  form  of  a  resolution  adopted  at  a  meeting 
of  that  body  on  Xov.  24  directing  the  attention  of  the  Presi¬ 
dent  to  the  urgent  need  of  reforms  in  the  Patent  Office  and 
in  tlie  patent  courts  and  suggesting  the  appointment  of  a 
Congressional  committee  to  investigate  the  subject  of  the 
patent  monopoly.  I'he  Inventors'  Guild,  of  which  Mr. 
Ralph  D.  Mershon  is  president,  embraces  many  of  the  most 
prominent  inventors  in  the  country,  including  Thomas  A. 
Kdison,  M.  I.  Pupin,  Charles  A.  Bradley,  H.  Ward  Leonard, 
John  F.  Kelly  and  Peter  Cooper  Hewitt. 

rite  petition  points  out  that  the  constitutional  provision 
giving  to  Congress  “power  to  promote  the  progress  of 
science  and  useful  arts  by  securing  for  limited  times  to 
inventors  the  exclusive  right  to  their  respective  discoveries’' 
was  intended  to  obtain  for  the  benefit  of  the  nation  the 
publication  of  every  new  and  useful  invention  in  such  full, 
clear,  concise  and  exact  terms  as  to  enable  any  person 
skilled  in  the  art  or  science  to  which  it  pertains  to  make, 
construct,  compound  or  use  the  invention  after  the  limited 
time  for  which  the  exclusive  right  is  secured  to  the  inventor 
by  patent,  and  thereby  to  secure  the  great  benefit  which 
all  experience  shows  results  to  a  nation  from  publishing 
inventions,  in  contradistinction  to  following  a  policy  which 
would  tend  to  encourage  trade  secrets,  monopoly  and  trade 
combinations,  which  minimize  the  value  of  inventions  to 
the  nation, 

I'he  petition  proceeds  to  say  that  a  patent  is  in  effect  a 
contract  between  the  government  and  the  inventor  by  which 
the  government,  in  consideration  of  the  right  to  publish  the 
invention  for  the  benefit  of  the  nation,  agrees  that  in  return 
for  his  satisfactory  disclosures  of  his  new  and  useful  inven¬ 
tion  under  reasonable  conditions,  to  be  determined  by  the 
government,  it  will  secure  the  inventor  for  a  limited  time 
in  the  exclusive  right  to  his  new  and  useful  invention.  But 
an  inventor,  after  having  performed  his  part  of  the  contract 
by  having  made  proper  disclosure  of  a  new  and  useful  in¬ 
vention  to  the  United  States  government  officials,  is  fre¬ 
quently  subjected  to  unreasonable  delay,  expense  and  in¬ 
justice  before  obtaining  his  patent,  and  after  having  ob¬ 
tained  his  patent  is  not  equitably  secured  in  his  exclusive 
right  as  the  Constitution  intended  that  he  should  be  secured 
in  return  for  his  disclosure  in  good  faith  of  his  new  and 
useful  invention ;  and,  as  a  consequence  of  this  unfair  treat¬ 
ment  of  inventor  patentees,  the  United  States  is  not  obtain¬ 
ing  in  the  degree  that  it  should  the  national  benefit  of  the 
best  inventive  work  of  its  many  able  inventors. 

The  United  States  patent  system,  it  is  stated,  has  been 
evolved  to  its  present  condition  without  proper  considera¬ 
tion  of  the  rights  of  the  nation  and  of  the  inventors,  who 
are  the  two  real  parties  at  interest,  but  on  the  contrary  has 
been  developed  to  its  present  condition  almost  entirely  as 
the  result  of  suggestions  from  persons  who  do  not  occupy 
the  position  of  one  of  the  parties  to  the  contract  which  every 
patent  represents,  and  who  do  not  suffer  damage  from  the 
delays,  complications,  injustice  and  e.xpense  characteristic 
of  the  United  States  patent  system  and  the  United  States 
courts  w’hich  hear  patent  causes,  such  damage  being  borne 
principally  but  indirectly  by  the  nation  and  to  a  lesser  de¬ 
gree,  but  directly,  by  the  inventor-patentees. 

It  is  further  stated  as  a  well-knowm  fact  that  modern 
trade  combinations  tend  strongly  toward  constancy  of 
processes  and  products,  and  by  their  very  nature  are  op¬ 
posed  to  new  processes  and  new  products  originated  by 
independent  inventors,  and  hence  tend  to  restrain  competi¬ 
tion  in  the  development  and  sale  of  patents  and  patent 
rights,  and  consequently  tend  to  discourage  independent 
inventive  thought,  to  the  great  detriment  of  the  nation  and 
with  injustice  to  inventors,  whom  the  Constitution  especially 
intended  to  encourage  and  protect  in  their  rights. 


Under  existing  methods  of  trying  patent  causes,  an  in¬ 
ventor-patentee  of  average  means  could  not,  at  his  own 
expense,  carry  to  a  conclusion  an  average  patent  litigation 
against  a  wealthy  opponent,  and  therefore  a  few  wealthy 
concerns  usually  acquire  nearly  all  important  patents  in 
their  field,  to  the  great  damage  of  the  nation  because  of  the 
restraint  of  competition  and  because  of  the  resulting  ten¬ 
dency  of  such  inventors  to  seek  protection  for  their  inven¬ 
tions  by  trade  secrets  or  else  to  cease  inventive  work. 

The  opinion  is  expressed  that  efficient  protection  by  patent 
of  new  and  useful  inventions  would  offer  to  the  average 
American  manufacturer  one  of  the  best  methods  of  meeting 
foreign  competition  and  would,  in  addition,  improve  quality, 
reduce  first  cost  and  stimulate  fair  competition,  with  result¬ 
ing  benefit  to  the  entire  nation. 

The  terms  of  the  resolution  concluding  the  above  recita¬ 
tion  are  as  follows : 

“The  Inventors’  Guild,  composed  exclusively  of  inde¬ 
pendent  and  experienced  inventor-patentees,  does  hereby  re¬ 
spectfully  ask  the  attention  of  the  President  of  the  United 
States  to  the  urgent  need  of  reforms  in  the  Patent  Office 
and  also  in  the  courts  which  hear  and  decide  patent  causes, 
and  hereby  requests  the  President  to  recommend  to  Con¬ 
gress  the  advisability  of  appointing  a  committee  to  confer 
with  experienced  and  representative  inventors  with  the  ob¬ 
ject  of  promptly  accomplishing  such  reforms  as  will  result 
in  more  effectively  carrying  out  the  intention  of  the  Con¬ 
stitution,  and  to  supplement  such  recommendations  by  such 
executive  action  as  in  his  judgment  seems  likely  to  assist 
in  accomplishing  the  needed  reforms.’’ 


WISCONSIN  WATER-POWER  LAW  HELD  TO  BE 
UNCONSTITUTIONAL. 


On  July  12,  1911,  there  was  approved  a  Wisconsin  law 
which  was  of  vital  importance  to  all  owners  of  water¬ 
power  developments  in  that  State.  This  law  amended  cer¬ 
tain  sections  of  the  existing  statutes  relating  to  the  con¬ 
struction  and  maintenance  of  dams  in  or  across  navigable 
waters  and  created  new  sections  of  those  .statutes  relating 
to  the  granting  of  franchises  authorizing  the  improvement 
of  navigation  and  the  development  of  hydroelectric  power 
created  by  such  improvement,  and  it  also  provided  for  a 
state  franchise  for  the  use  of  water-powers.  The  law  con¬ 
templated  the  repeal  of  all  previous  laws  granting  water¬ 
power  rights  and  vested  such  rights  in  the  State.  The  right 
of  the  State  to  the  use  of  the  power  created  by  the  water 
of  streams  navigable  in  any  way  whatever — that  is,  even  by 
rowboats  or  for  floating  logs — was  held  to  be  above  that  of 
the  riparian  owners.  The  Wisconsin  Railroad  Commission 
was  instructed  to  lease  water-power  rights  under  the  new 
law.  The  purport  of  the  law  may  be  understood,  perhaps, 
by  quoting  two  sections  from  it : 

“Xo  person,  firm,  association  of  individuals,  corporation 
or  municipality  shall  conduct  or  maintain  or  operate  or  use 
any  dam  or  other  improvements  in  or  across  any  meandered 
or  non-meandered  stream  in  this  State,  navigable  in  fact 
for  any  purpose  whatsoever,  without  having,  holding  or 
obtaining  a  franchise  from  the  State  authorizing  the  con¬ 
struction  or  maintenance  and  operation  of  such  dam  or 
improvements. 

“Any  dam  or  improvements  constructed  or  maintained  in 
or  across  any  such  stream  in  violation  of  the  provisions  of 
this  section  is  hereby  declared  to  be  a  public  nuisance,  and 
the  construction  of  any  such  dam  or  improvements  may  be 
enjoined  or  its  maintenance  abated  at  the  suit  of  the  State 
or  any  citizen  thereof.’’ 

This  law  affected,  of  course,  all  water-power  develop¬ 
ments  in  the  State,  and  there  are  a  large  number  of  them,  a 
considerable  proportion  being  used  to  operate  electrical  gen¬ 
erating  plants.  A  number  of  water-power  owners  com- 
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billed  to  enjoin  the  State  authorities  from  enforcing  the 
law,  and  an  early  hearing  was  given  by  the  Supreme  Court, 
as  the  importance  of  the  innovation  was  recognized  on  all 
sides.  Among  the  plaintiffs  were  the  Wausau  Street  Rail¬ 
road  Company,  the  Southern  Wisconsin  Rower  Company 
and  the  Chippewa  \’alley  Railway,  Light  &  Power  Com¬ 
pany.  On  Jan.  30,  1912.  a  decision  was  handed  down  by 
the  Wisconsin  Supreme  Court,  in  which  its  unanimous  con¬ 
clusion  that  the  law  was  unconstitutional  was  stated. 

While  the  law  had  not  been  enforced,  a  year's  leeway 
being  given  to  the  water-power  owners,  there  is  a  great 
feeling  of  relief  among  the  water-power  people  of  Wis¬ 
consin  over  the  fact  that  the  law  has  been  nullified.  The 
opinion  of  the  court  was  written  by  Mr.  Justice  Timlin. 

It  removes  from  the  minds  of  the  managers  of  many  public- 
service  corporations  a  great  uncertainty,  and  also  does 
away  with  a  menace  to  the  stability  and  security  of  existing 
private  investments. 

Upon  the  questions  involved  in  the  case  the  court  holds 
that  water-power  energy  of  the  water  of  a  navigable  river 
is  appurtenant  to  the  private  ownership  of  the  banks  and 
bed  of  the  river,  subject  to  the  rights  of  navigation.  As 
the  power  incident  to  the  falling  water  is  private  to  the 
ai)purtenant  property,  it  cannot  be  appropriated  by  the 
State,  either  for  public  or  private  purposes,  except  by 
exercising  the  right  of  eminent  domain  in  due  accordance 
with  the  law. 

It  is  pointed  out  that  the  long-continued  policy  of  the 
State  in  relation  to  the  riparian  ownership  of  water-power 
rights  has  attracted  large  investments  of  private  capital, 
largely  adding  to  the  wealth  of  the  State  and  promoting  the 
public  welfare.  The  court  goes  on  to  say : 

“The  large  property  rights  thus  created  and  the  great 
development,  with  the  beneficial  results  suggested,  were 
accomplished  by  private  enterprise  in  reliance  on  the  law 
of  the  land,  particularly  the  constitutional  prohibition 
against  taking  private  property  for  public  use  without  ren¬ 
dering  ju.st  compensation  therefor  to  the  owner,  and  by 
necessary  inference  prohibiting  the  taking  of  such  property 
at  all  for  private  use;  also  the  federal  constitutional  i)ro- 
hibition  against  depriving  any  person  of  his  property  with¬ 
out  due  process  of  law  or  denying  to  him  equal  protection 
of  the  law. 

“A  water-power  is  composed  of  the  riparian  right  afore¬ 
said.  which  is  a  private  possession,  and  the  privilege  or 
franchise  to  obstruct  the  flow  of  water  so  as  to  make  its 
natural  energy  of  use,  which  franchise  upon  acceptance 
becomes  also  private  property  under  constitutional  protec¬ 
tion  as  regards  interference  contrary  to  the  terms  of  the 
grant. 

“In  conferring  a  privilege  as  aforesaid  and  acceptance  of 
it  there  is  a  contractual  arrangement,  with  a  consideration 
incident,  given  and  received  by  each  party,  creating  a  prop¬ 
erty  right  in  the  privilege  itself  as  an  element  in  the  com¬ 
bination  of  privilege  aiul  riparian  right  forming  the  water- 
|)ower  proi)erty. 

“So  such  a  granted  and  accepted  franchise  for  power 
purposes,  or  primarilv  for  navigation  and  incidentally  for 
such  purposes,  and  the  creations  in  connection  therewith, 
are  private  property  under  constitutional  protection,  in  that 
they  cannot  be  taken  by  the  State  for  private  use  at  all,  and 
not  for  public  use  except  by  the  reasonable  exercise  of  the 
power  of  eminent  domain." 

Farther  on  the  court  says :  “The  right  of  the  riparian 
owner  to  use  the  water  of  a  river  on  his  own  land  up  to 
ordinary  high-water  mark  for  the  creation  of  power  is 
unmistakably  a  ])rivate  right  appurtenant  to  the  land." 

It  is  pointed  out  that  the  effect  of  the  1911  law  will  he  to 
take  property  which  is  in  fact  private  for  a  purpose  de¬ 
clared  to  be  public  without  rendering  any  compensation 
therefor.  This  is  not  warranted  by  fundamental  law,  and 
the  statute  under  consideration  is  therefore  held  to  be  un¬ 
constitutional.  The  court  enjoins  the  enforcement  of  anv 


part  of  the  law,  except  as  to  future  new  interference,  with¬ 
out  State  permission,  of  streams  navigable  in  fact  but  not 
meandered.  There  is  no  appeal  from  this  decision.  There 
may  be  a  re-hearing,  but  this  is  unlikely. 

Wisconsin  legislators  were  the  first  to  promulgate  the 
doctrine  that  all  rights  to  water-powers  heretofore  held  by 
corporations  or  individuals  should  be  vested  in  the  State, 
subject  only  to  lease.  The  Legislature  of  Minnesota  has 
had  under  consideration  the  adoption  of  a  similar  law,  but 
has  not  taken  action.  The  passage  of  the  law  and  the  test 
case  in  the  courts  have  attracted  a  good  deal  of  attention 
among  those  interested  in  water-power  developments  both 
in  Wisconsin  and  elsewhere,  and  the  upholding  of  the 
private-property  rights  of  riparian  owners  will  be  wel¬ 
comed  by  those  who  have  made  investments  in  water-power 
properties.  It  is  said  that  not  less  than  $40,000,000  has 
been  expended  in  water-power  developments  in  the  State  of 
Wisconsin  alone,  and  there  are  important  plants  at  a  num¬ 
ber  of  places  on  the  Fox,  Wisconsin,  .Menominee,  Chippewa. 
I'lambeau,  Rock.  St.  Louis,  St.  Croix  and  other  rivers. 


COMPANY  AND  INDIVIDUAL  PLANS  FOR  SEATTLE 
N.  E.  L.  A.  CONVENTION. 

President  Gilchrist  of  the  National  Electric  Light  Asso¬ 
ciation  is  writing  a  letter  to  the  presidents  of  some  of  the 
more  active  Class  A  member  companies,  usually  represented 
at  conventions  by  delegations  of  considerable  size,  urging 
them  to  designate  the  delegates  who  will  represent  their 
companies  at  the  forthcoming  Seattle  convention  as  soon 
as  possible.  Heretofore  it  has  happened  in  the  cases  of 
many  companies  that  the  nomination  of  the  delegates  has 
been  left  until  a  few  days  before  the  convention.  In  the 
case  of  the  Seattle  convention,  to  be  held  in  the  week  be¬ 
ginning  June  10  this  year,  this  will  be  an  unwise  procedure, 
for  many  of  the  delegates  will  have  to  travel  thousands  of 
miles  to  attend  the  meeting,  and  it  is  highly  important  that 
they  should  be  permitted  to  make  their  plans  months  in 
advance.  For  instance,  if  delegates  are  allowed  to  take 
their  vacations  at  the  same  time,  many  of  them,  by  planning 
in  advance,  can  arrange  to  take  their  wives  with  them,  but 
this  would  be  impracticable  for  such  a  long  journey  on  short 
notice. 

Mr.  Gilchrist  says  that  it  is  a  mistake  to  think  that  the 
expense  of  sending  a  delegate  to  Seattle  from  the  Eastern 
States  is  so  great  as  to  be  prohibitive  except  in  the  case  of 
a  favored  few.  Careful  estimates  show  that  a  man  can  go 
from  Chicago  to  Seattle,  stay  during  all  the  days  of  the 
convention  and  return  home  at  a  total  expense  of  from  $150 
to  $1/5-  The  corresponding  figures  from  New  York  are 
given  as  from  $200  to  $225.  This  should  provide  comfort¬ 
able  accommodations.  It  may  be  a  good  plan  for  member 
companies  to  appropriate  an  exact  sum  for  the  bare  expense 
of  the  trip  of  each  delegate,  and  then  allow  each  individual 
to  add  as  much  as  he  pleases,  arranging  it,  if  possible,  so 
that  he  may  have  some  vacation  time  in  which  to  do  sight¬ 
seeing  on  his  own  account  if  he  desires  to  do  so. 

It  is  due  both  to  the  association  and  to  the  electrical  men 
of  the  Pacific  Coast  that  electrical  men  in  other  .sections  of 
the  country  make  a  careful  study  of  possible  plans  for 
attending  the  Seattle  convention  months  in  advance.  The 
manner  of  bearing  the  burden  of  expense  must  be  settled  in 
the  case  of  each  .separate  company,  of  course,  but  it  is 
believed  that  a  thorough  survey  of  the  situation  now  will 
permit  the  preparation  of  plans  for  delegations  of  respectable 
size  that  will  be  impracticable  if  the  matter  is  postponed 
until  the  last  moment.  Then,  too.  transportation,  hotel  and 
other  advance  arrangements  at  Seattle  can  be  made  much 
more  efticiently  if  the  committees  in  charge  are  informed  a 
long  time  ahead  of  the  date  of  the  convention  just  what  is 
cxi)ected  of  them.  Now  is  the  time  for  every  company  and 
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every  individual  that  expects  to  participate  in  the  Seattle 
convention  to  begin  to  “get  busy”  on  its  or  his  arrange¬ 
ments. 


Jovian  Rejuvenation  at  New  York. 


The  Sons  of  Jove  held  a  rejuvenation  in  Xew  York  on 
Feb.  7  at  which  1 16  candidates  were  initiated  into  the  order. 
The  ceremony  took  place  in  the  Belvedere  Room  of  the 
Hotel  Astor  and  was  j)receded  by  a  banquet  at  which  300 
covers  were  spread. 

The  ceremony  was  one  of  the  most  successful  and 
smoothly  running  that  have  ever  been  held,  probably  owing 
in  a  great  measure  to  the  excellent  team  work  of  the  floor 
men  headed  by  Messrs.  Washington  Devereux  as  Jupiter, 
James  Morey  as  Neptune,  '1'.  H.  Bibber  as  Pluto  and 
Chauncy  L.  Hight  as  Vulcan.  The  New  York  Jovians  are 
to  be  congratulated  on  the  success  of  the  rejuvenation,  as 
the  initiation  of  116  candidates  has  broken  the  record 
previously  held  by  Denver,  Col.,  where  110  candidates  were 
admitted  at  one  time.  The  reigning  Jupiter,  Mr.  Robert  L. 
Jaynes,  was  in  attendance  and  delivered  a  congratulatory 
speech  complimenting  the  local  statesman,  Mr.  F.  E.  Watts, 
the  statesman  at  large,  Mr.  G.  W.  Elliott,  and  their  asso¬ 
ciates  on  the  success  of  the  ceremony.  Boston,  Philadel¬ 
phia,  Pittsburgh  and  other  cities  had  delegates  present. 


SQUIER  SIMULTANEOUS  TELEPHONY  EXPERI¬ 
MENTS. 


Some  interesting  tests  are  reported  concerning  the  “wired 
wireless”  system  of  intercommunication  brought  out  by 
Major  George  O.  Squier,  U.  S.  A.,  assistant  to  the  chief 
signal  officer.  The  first  experiments  conducted  were  over 
a  standard  telephone  cable  line  of  about  800  ohms  consisting 
of  twisted  pairs  in  conduit.  Success  was  attained  in  trans¬ 
mitting  two  entirely  separate  telephone  conversations  over 
the  same  pair  of  wires  without  the  slightest  interference 
being  detected. 

The  system  is  based  upon  the  application  of  the  prin¬ 
ciples  of  wireless-telegraph  engineering  to  wire  circuits, 
the  electric  waves  being  guided  to  their  destination  with 
enormously  increased  efficiency.  The  problem  of  inter¬ 
ference,  which  is  an  inherent  defect  in  pure  radioteleg¬ 
raphy,  is  practically  eliminated  as  a  result  of  Major  Squier’s 
inventions. 

On  Sunday,  Jan.  21.  some  experiments  were  carried  out 
with  Major  Squier’s  system  between  the  Signal  Corps 
laboratory  at  the  Bureau  of  Standards  and  the  Baltimore 
office  of  the  Postal  Telegraph  Company  over  a  mixed  circuit 
measuring  about  660  ohms,  which  included  a  small  portion 
of  a  submarine  cable  as  well  as  a  subterranean  line,  the 
main  part  being  pole  line  of  No.  9  copper  wire. 

The  object  of  this  experiment  was  to  determine  the 
order  of  magnitude  of  energy  required  to  transmit  along 
wire  circuit  by  electric  waves.  Both  a  complete  metallic 
circuit  with  conductors  a  foot  apart  on  the  poles  and  a 
“silent  earth”  circuit,  using  one  wire  with  ground  return, 
were  employed.  The  frequencies  used  were  from  3800  to 
5000  per  second,  obtained  from  a  special  high-frequency 
generator  in  the  laboratory  at  the  Bureau  of  Standards, 
which  is  capable  of  giving  frequencies  of  from  20,000  to 
100,000  cycles  per  second. 

The  length  of  the  line  during  the  experiment  was  about 
48  miles,  which  gave  96  miles  when  metallic  circuit  was 
used.  The  line  wires  themselves  were  attuned  to  resonance 
for  the  particular  frequency  being  employed  both  at  the 
transmitting  end  and  the  receiving  end.  In  addition,  the 
receiving  circuit  was  a  closed  oscillating  circuit  accuratelv 


tuned  to  the  frequency  being  transmitted  on  the  line.  The 
detector  employed  was  of  the  well-known  vacuum  type,  the 
Audion,  and  the  telephones  employed  were  wireless  head 
receivers,  2500  ohms. 

It  was  specially  desired  to  determine  the  energy  required 
to  transmit  messages  satisfactorily  over  such  a  circuit,  and 
it  was  found  that  with  the  line  current  at  Washington, 
which  was  less  than  two-tenths  of  an  ampere,  very  satis¬ 
factory  results  were  obtained.  The  voltage  employed  was 
so  small  that  it  could  not  be  measured  with  any  commercial 
instrument  at  hand,  so  that  the  actual  energy  being  sent 
over  the  line  could  not  be  determined.  In  quantity,  how¬ 
ever,  the  energy  used  in  these  experiments  was  far  greater 
than  would  be  required  for  practical  purposes. 


Electric  Automobile  Manufacturers’  Association. 


An  informal  meeting  of  the  Electric  Automobile  Manu¬ 
facturers’  Association  was  held  at  the  Chicago  Athletic 
Club  on  Feb.  i,  during  the  Chicago  Automobile  Show. 
There  was  a  representative  attendance,  including  the  fol¬ 
lowing:  Mr.  Brand,  Broc  Electric  Vehicle  Company,  Cleve¬ 
land;  Mr.  Neal,  Babcock  Electric  Carriage  Company,  Buf¬ 
falo  ;  President  Dodge,  Secretary  Dodge  and  Messrs.  Marks 
and  Roberts.  Ohio  Electric  Car  Company,  Toledo;  Mr. 
Fairgrieve,  Anderson  Electric  Car  Company,  Detroit;  Mr. 
-Norton  and  Mr.  Henderson,  Baker  Motor  Vehicle  Com¬ 
pany,  Cleveland;  Mr.  Wieber,  Rauch  &  Lang  Carriage  Com¬ 
pany,  Cleveland ;  Mr.  C.  D.  Firestone  and  Mr.  C.  E.  Fire¬ 
stone,  Columbus  Buggy  Company,  Columbus,  Ohio;  Messrs. 
Cooley,  Johnson  and  Rice,  Waverley  Company,  Indianapolis ; 
Messrs.  Burr  and  Woodward,  Woods  Motor  Vehicle  Com¬ 
pany,  Chicago;  Mr.  Huss,  Argo  Electric  Vehicle  Company, 
Saginaw ;  Messrs.  Kimball,  Andrews  and  Smith,  C.  P.  Kim- 
l)all  &  Company,  ('hicago ;  Mr.  Borland  and  Mr.  Grannis. 
Borland-Grannis  Company,  Chicago.  Matters  relating  to 
the  administration  of  the  association  were  discussed  at  some 
length,  and  the  report  of  the  show  committee  was  presented 
and  discussed.  Mr.  L.  E.  Burr,  who  is  the  president  of  the 
association  and  also  of  the  Woods  Motor  Vehicle  Company, 
occupied  the  chair. 


ASSOCIATED  ILLINOIS  ELECTRICAL  CON¬ 
TRACTORS. 

.\  joint  meeting  of  the  Illinois  Electrical  Contractors’ 
Association,  the  Chicago  Electrical  Contractors’  Associa¬ 
tion  and  the  Faraday  Electrical  Association  was  held  at  the 
Hotel  Sherman.  Chicago.  Feb.  2  and  3.  Following  a  closed 
session  Friday  morning,  the  afternoon  meeting  was  thrown 
open  to  a  general  discussion  of  contractors’  problems, 
equitable  prices  for  electrical  construction  and  wiring  work 
being  among  the  topics  brought  up.  Mr.  E.  McCleary. 
Detroit,  advised  against  indiscriminate  cutting  of  prices, 
insisting  that  by  doing  less  work  at  greater  profit  the  con¬ 
tractor  will  be  kept  busy.  The  sale  of  supplies  by  manu¬ 
facturers  directly  to  dealers’  customers  is,  he  said,  another 
serious  situation  confronting  the  retailer.  The  general 
contractor,  went  on  the  speaker,  does  not  help  the  electrical 
contractor.  In  Detroit  the  responsible  firms  furnish  no 
bids  to  general  contractors  except  through  the  architects’ 
offices,  unless  the  architect  is  from  a  distant  city  and  pre¬ 
fers  to  deal  through  a  local  general  contractor. 

Education  of  the  electrical  contractor  to  a  proper  realiza¬ 
tion  of  the  cost  of  doing  business,  figuring  his  overhead  ex¬ 
pense,  etc.,  was  declared  by  Mr.  J.  T.  Marron,  Rock  Island, 
Ill.,  to  be  of  the  greatest  importance  to  the  industry  at  this 
time.  Many  contractors  graduate  into  contracting  work 
from  positions  as  wiremcn.  having  had  little  business  or 
general  education,  and  consequently  fail  to  appreciate  the 
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significance  of  “overhead’’  expense.  Supplies,  for  example, 
are  accepted  for  resale  on  a  5  per  cent  margin,  while  the 
seller’s  profit  in  other  similar  fields  ranges  up  to  25  per 
cent.  Mr.  Marron  proposed  that  an  association  representa¬ 
tive  be  sent  out  to  call  on  and  suggest  business  methods 
to  every  contractor  in  the  country. 

Mr.  F.  Pendergast,  Rockford,  111.,  deplored  the  ten¬ 
dency  of  central-station  new-business  departments  to 
cheapen  the  quality  of  wiring  construction  in  order  to 
secure  load.  Such  an  attitude,  he  insisted,  hurts  the  con¬ 
tractor’s  regular  customers,  who  are  erroneously  impressed 
by  the  below-cost  figures  the  central  station  offers.  At 
Rockford  the  company  awards  the  contractors  $3  bonus  for 
each  house  wired  and  connected,  and  Mr.  Pendergast  said 
that  as  a  contractor  he  had  closed  more  residence  business 
than  five  new-business  solicitors.  Mr.  Ball,  of  Moline,  cited 
the  fact  that  in  his  city  the  power  company  maintains  no 
solicitors,  relying  on  the  contractors  to  secure  new  business. 
He  advocated  figuring  overhead  cost  on  the  man-hour  basis, 
adding  this  into  all  accounts  as  billed.  Mr.  B.  L.  Akins, 
Chicago,  told  how  one  central  station  advertised  standard 
goods  at  prices  below  their  cost  in  wholesale  lots.  Mr. 
Charles  Kreider,  Chicago,  urged  that  “overhead”  be  com¬ 
puted  on  the  basis  of  labor  rather  than  of  sales.  To  educate 
contractors  in  business  methods  the  Chicago  association,  he 
said,  has  held  evening  meetings  to  which  all  local  con¬ 
tractors,  both  members  and  non-members,  are  invited.  Con¬ 
tractors,  like  other  business  men.  insisted  Mr.  Kreider,  must 
interchange  ideas  and  get  out  of  the  habit  of  keeping  their 
own  business  methods  secret.  Mr.  J.  N.  Pierce,  Chicago, 
said  that  no  man  is  a  good  enough  guesser  to  keep  his  cost 
system  by  guess.  The  man  who  “figures  no  overhead" 
figures  no  profit.  Mr.  Pierce  admitted  that  many  of  the  old 
houses  wired  in  central-station  campaigns  would  have  gone 
long  unwired  except  for  such  effort  on  the  part  of  the 
electric  companies.  An  abstract  of  the  Illinois  new  work¬ 
men’s  compensation  law  was  read  by  Secretary  M.  N. 
Blumenthal.  Chicago,  and  its  provisions  were  discussed  by 
I.  J.  Murphy  and  Warren  Orne.  Mr.  Orne  also  offered  the 
recommendation  that  the  code  specify  conduit  construction 
for  all  purposes.  Mr.  E.  McCleary  pointed  out  the  objec¬ 
tions  to  such  restrictions  in  sparsely  built-up  communities 
where  the  contingent  hazard  is  lacking.  Many  authorities 
also  consider  properly  installed  knob-and-tube  work  quite 
as  safe  as  conduit  construction.  Mr.  J.  A.  Wickum.  Chica¬ 
go,  recounted  his  busy  times  as  a  volunteer  fireman  in  the 
old  days  when  transformers  were  installed  in  attics  of  dwell¬ 
ings.  A  committee  composed  of  Messrs.  J.  T.  Marron, 
C.  R.  Kreider,  W.  J.  Collins,  F.  I-.  Decker,  J.  N.  Pierce 
and  William  McGuineas  was  appointed  by  President  E.  IC 
Gibson,  Decatur,  to  formulate  methods  for  educating  con¬ 
tractors  in  business  methods  and  cost  estimates. 

To  stimulate  di.scussion  and  encourage  participation  by 
the  less-known  members,  a  forensic  contest  on  the  subject 
of  “Electrical  Contracting”  was  held  Saturday  afternoon, 
at  the  close  of  which  three  prizes — $125,  $100  and  $75 — 
were  awarded  by  vote  for  the  best  addresses,  b'ollowing 
were  the  speakers  and  their  topics;  A.  M.  Knauber,  Chi¬ 
cago,  electrical  contracting;  L.  B.  Van  Nuys,  Peoria,  “Why 
the  Contractor  Is  the  Goat”;  W.  McGuineas.  Chicago, 
competition  and  trade;  C.  G.  Rush,  Chicago,  i)lanning  a 
cost  system ;  W.  S,  McKillip,  Chicago,  organization ;  R.  W. 
Poelma,  Chicago,  “What’s  Wrong  with  the  Contractor?”; 
.Mex  Schulman,  Cincinnati,  self-help  and  co-operation;  C. 
R.  Kreider,  Chicago;  J.  T.  Marron,  Rock  Island,  education 
and  organization;  John  Wickman,  Chicago,  organization 
as  a  means  of  education ;  E.  B.  Bolte,  East  St.  Louis,  cost 
systems;  William  Jackson,  Chicago,  central-station  and  sub¬ 
station  work;  W.  Orne,  Chicago,  estimating  costs;  R.  C. 
Bierdemann,  Chicago,  organization  of  electrical  contractors, 
and  B.  L.  Akins.  Chicago,  the  supply  question.  The  prizes 
were  awarded  by  vote  as  follows;  First.  C.  R.  Kreider; 
second.  R.  W.  Poelma ;  third,  W.  McGuineas. 


On  Saturday  evening  tl>e  association  dinner  was  held  at 
the  Hotel  Sherman.  After  full  justice  had  been  done  to 
the  dinner  a  performance  given  by  professional  entertain¬ 
ers  took  place. 


ELECTRIFICATION  OF  RAILROAD  TERMINALS. 


Mr.  L.  C.  Eritch,  chief  engineer  of  the  Chicago  Great 
Western  Railroad,  was  the  speaker  at  the  luncheon  of 
the  Electric  Club  of  Chicago  on  Jan.  31.  His  subject  was 
“The  Railway  Terminal  Situation  in  Chicago. ’’  Mr.  P'ritch, 
whose  fair-minded  attitude  toward  electrification  is  well 
known,  gave  an  address  on  the  subject  before  the  Institute 
convention  in  Chicago  last  summer  and  also  spoke  before 
the  Commonwealth  Edison  Company  Section  of  the  N.  E. 
L.  A.  on  Jan.  3,  taking  the  Chicago  railway  terminals  as 
his  subject  at  that  time  also.  In  his  speech  before  the 
Electric  Club  he  went  over  some  of  the  ground  already 
traversed  in  these  previous  addresses,  bringing  out  also 
some  new  points.  He  did  not  dwell  at  any  great  length  on 
the  subject  of  electrification,  saying  that  inasmuch  as  the 
problem  was  under  investigation  ’oy  the  Chicago  Association 
of  Commerce  Commission  it  would  be  well  to  await  the  re¬ 
port  of  that  body.  However,  he  did  emphasize  the  fact 
that  if  electrical  men  desire  to  see  the  electrification  of  rail¬ 
road  terminals  they  must  get  together  and  decide  on  some 
standard  system,  so  that  traffic  between  electrified  railroads 
may  be  interchangeable.  This  is  very  important,  and  par¬ 
ticularly  so  in  Chicago,  where  some  twenty-six  railroads 
have  terminals.  Incidentally,  he  remarked  that  Chicago  is 
the  largest  railroad  center  in  the  world,  85,000  miles  of 
railroad  radiating  from  it,  or  one-third  of  all  the  mileage 
in  the  United  States. 

Mr.  Eritch  spoke  of  the  fact  that  in  New  York  City 
twenty  city  blocks  in  the  right-of-way  of  the  New  York 
Central  terminal  will  be  reclaimed  for  building  purposes  by 
means  of  electric-railway  operation.  Buildings  from  ten 
to  thirty  stories  high  will  be  built  on  this  land,  with  elec¬ 
trically  operated  railroad  tracks  on  two  levels  beneath  them. 
This  would  be  impossible,  of  course,  where  steam  locomo¬ 
tives  are  used. 

A  similar  condition  of  affairs  is  not  impossible  in  Chicago. 
In  relation  to  the  talk  of  using  storage-battery  cars  in 
terminal  electrification  the  speaker  dismissed  the  matter  in 
a  single  sentence,  saying  that  the  prospect  of  hauling  3000- 
ton  trainloads  by  means  of  .storage  batteries  was  so  remote 
as  to  be  hardly  worth  talking  about.  Another  point  was 
that  if  the  “Chicago  plan”  is  to  be  carried  out  for  im¬ 
proving  the  city  the  electrification  of  the  railroad  terminals 
is  absolutely  necessary.  In  relation  to  suburban  railroad 
traffic,  Mr.  Eritch  asserted  that  there  are  only  two  railways 
in  Chicago  that  have  suburban  traffic  sufficiently  dense  to 
justify  electrification  from  a  financial  point  of  view.  These 
are  the  Illinois  Central  and  the  Chicago  &  Northwestern 
railroads. 

The  suburban  traffic  of  steam-railroad  companies  is  not 
as  profitable  as  generally  supposed.  However,  if  the  service 
is  electrified  it  may  be  possible  to  develop  the  traffic  and 
make  it  more  popular  and  more  capable  of  meeting  com¬ 
petition.  But  it  is  a  fact  that  many  of  the  roads  entering 
Chicago,  if  forced  to  electrify  their  .suburban  passenger 
service,  would  do  better  to  go  out  of  the  business  entirely. 
Still,  it  is  to  be  considered  that  the  railroads  owe  a  duty 
to  the  public,  and  this  duty  should  be  taken  into  considera¬ 
tion  by  the  directors  of  railroad  companies  in  considering 
this  matter  of  electrification.  In  the  end.  Mr.  Eritch  be¬ 
lieves  electrification  of  trunk-line  terminals,  and  possibly 
of  some  of  the  trunk  lines  themselves,  will  be  found  to  be 
justified.  The  electrical  industry  will  take  on  new  life  with 
this  electrification  of  trunk-line  service  when  it  comes  to 
pass. 


February  io,  1912. 


ELECTRICAL  WORLD. 


293 


RELATIVE  RELIABILITY  OF  ELECTRIC  AND  GAS¬ 
OLINE  VEHICLES. 


The  regular  weekly  meeting  of  the  Boston  Electric  \’e- 
hicle  Club  was  held  on  Jan.  31,  with  President  Day  Baker 
in  the  chair,  Mr.  J.  \V.  Codman,  chairman  of  the  commit¬ 
tee  on  a  garage  and  building  for  electro-vehicle  sales  and 
service,  reported  that  two  dealers  in  storage  batteries  had 
signified  their  willingness  to  take  space  in  the  establish¬ 
ment  under  reasonable  rental  conditions.  Three  dealers  in 
pleasure  vehicles,  two  of  which  are  now  represented  in 
Boston,  also  had  reported  favorably  as  to  their  co-opera¬ 
tion.  Mr,  Codman  urged  the  necessity  of  early  replies  to 
the  letter  of  inquiry  which  had  been  sent  out  by  the  com¬ 
mittee,  in  order  to  maintain  the  options  granted  by  real- 
estate  interests.  'I'he  general  plan,  as  outlined  in  a  previous 
issue,  contemplates  an  electric-vehicle  center,  with  the  most 
modern  garage  and  e.xhibition  accommodations,  in  the  most 
attractive  part  of  the  Back  Bay  district  of  Boston,  adjacent 
to  the  intersection  of  Commonwealth  .\venue  and  Beacon 
Streets  and  the  proposed  westerly  terminal  of  the  Boylston 
Street  subway.  If  a  sufficient  number  of  dealers  express 
willingness  to  join  hands  in  the  scheme  capital  will  at  once 
be  raised  to  carry  the  project  through.  The  location  is 
nearer  the  center  of  Boston  than  that  of  several  costly  and 
striking  gasoline-car  depots,  and  the  committee  urges  the 
importance  of  concentrating  popular  interest  upon  electric 
commercial  and  pleasure  outfits,  the  agencies  being  at  pres¬ 
ent  widely  scattered. 

Mr.  E.  S.  Mansfield  announced  that  three  itineraries  of 
pleasure  vehicle  trips  had -been  obtained  for  a  booklet  to  be 
distributed  in  the  Boston  district.  With  each  booklet  an 
engraved  card  will  be  inclosed,  for  the  making  of  appoint¬ 
ments  for  electric-vehicle  demonstrations  in  any  class  of 
service. 

Much  interest  was  aroused  by  the  presentation  of  the  fol¬ 
lowing  data  illustrating  the  experience  of  the  Boston  Edison 
company  with  electric  vehicles  during  1911.  .\t  the  begin¬ 

ning  of  the  year  the  company  owned  forty  gas  cars  and 
eight  electric  cars,  while  in  December  the  process  of  chang¬ 
ing  over  equipment  had  resulted  in  the  owner.ship  and  oper¬ 
ation  of  thirty-six  cars  of  each  type.  This  represented  an 
increase  of  over  300  per  cent  in  the  electrical  equipment. 
Comparative  figures  covered  equipments  maintained  in  the 
company’s  in-town  garages  for  the  last  six  months  of  1911. 
In  this  period  the  company  had  an  average  of  28.5  gas 
pleasure  and  commercial  cars  in  .service  per  month.  These 
performed  3393  car-days  of  work,  or  19.8  days  per  car  per 
month.  There  was  an  average  of  23.8  electric  vehicles  in 
service  per  month,  these  giving  an  output  of  3506  car-days, 
or  24.6  days’  work  per  car.  There  were  twenty-nine  tow-ins 
of  gas  cars  in  the  period,  or  an  average  of  one  for  every 
1 17  car-days,  representing  about  i  per  cent,  of  the  trips. 
The  electric  cars  had  eleven  tow-ins,  or  one  in  319  car-days, 
representing  0.31  per  cent  of  the  trips.  Each  gas  car 
averaged  a  tow-in  three  times  a  year,  compared  with  once 
for  the  electric  machine.  The  average  length  of  the  tow 
was  6.7  miles  for  the  gas  cars  and  1.7  miles  for  the  electric 
cars.  This  appears  due  to  the  fact  that  trouble  overtakes  a 
gas  car  on  the  road  without  warning,  while  most  of  the 
difficulties  with  the  electric  cars  were  due  to  insufficient 
battery  charging,  new  drivers,  ampere-hour  meters  going 
wrong,  or  improper  operation  by  employees  not  under  the 
control  of  the  transportation  department.  Each  gas  car 
was  out  of  service  an  average  of  three  days  when  taken  off 
the  route,  compared  with  the  reappearance  of  the  electric 
machines  on  the  following  morning  without  fail  in  every 
instance.  The  service  efficiency  of  the  two  classes  of  cars, 
as  expressed  in  the  ratio  of  working  days  to  total  days  (in¬ 
cluding  working  days  plus  days  in  the  repair  shop),  was 
79.4  per  cent  for  the  gas  cars  and  99.4  per  cent  for  the 
electric  cars.  It  was  pointed  out  that  this  margin  in  favor 
of  the  electric  vehicle  is  a  vital  point  in  commercial  service. 


The  company’s  cars  are  all  maintained  by  gasoline-car  re¬ 
pair  men,  with  the  exception  of  a  battery  man  who  gives 
special  attention  to  the  charging,  discharging  and  electrical 
duties.  A  saving  of  about  $4,000  a  year  has  been  realized 
in  chauffeur’s  wages,  it  being  necessary  to  pay  the  driver 
of  a  gasoline  car  about  $3  per  week  more  than  the  chauffeur 
of  an  electric  machine. 

President  Baker  called  attention  to  the  fact  that  in  a 
New  York  fleet  of  trucks  the  gasoline  cars  were  in  service 
174  days  out  of  a  possible  310,  while  the  electric  cars  were 
on  duty  298  days.  Two  men  maintained  twenty-two  electric 
cars  while  six  men  were  required  to  maintain  six  gasoline 
trucks.  Mr.  Converse  D.  Marsh,  New  York,  reviewed  the 
electric-vehicle  campaign  in  Boston,  which  has  now  lasted 
practically  a  year,  and  emphasized  the  success  with  which 
it  has  been  pushed.  Still  larger  plans  are  under  considera¬ 
tion  for  the  future.  It  was  announced  that  the  prospect  of 
securing  insurance  differentials  for  electric  vehicles  in 
regard  to  both  fire  and  collision  hazards  is  bright.  The  meet¬ 
ing  closed  with  a  short  discussion  of  the  reliability  of  elec¬ 
tric  vehicles  in  the  recent  snowy  weather.  Mr.  C.  F.  Smith 
announced  that  the  Boston  Edison  machines  had  practically 
all  made  their  full  mileage.  Mr.  H.  M.  Thomson  also  gave 
figures  showing  that  five  teams  of  one  and  two  horses  fell 
off  in  mileage  from  15.4  to  13.2  per  day,  as  a  result  of  a 
total  snowfall  in  two  days  of  7.3  in.,  a  significant  testimony 
to  the  superior  reliability  of  the  electric  vehicle. 


WORK  OF  THE  BUREAU  OF  STANDARDS. 


Some  interesting  facts  about  the  work  of  the  National 
Bureau  of  Standards,  Washington,  D.  C.,  were  given  by 
Dr.  M.  G.  Lloyd  at  the  meeting  of  the  Electric  Club  of 
Chicago  on  Jan.  10.  The  bureau  was  established  in  1901, 
and  it  has  in  its  custody  standard  weights  and  measures 
of  the  United  States,  which  are  expressed  in  terms  of 
metric  units.  The  bureau  does  much  testing  for  other 
departments  of  the  government,  as  well  as  testing  of  com¬ 
mercial  measuring  instruments  of  various  kinds,  including 
electrical  instruments.  It  also  tests  the  qualities  of  mate¬ 
rials.  I'he  bureau,  however,  does  not  invite  commercial 
work  unless  it  is  of  a  character  where  for  some  reason  it 
is  not  advisable  to  conduct  it  in  a  private  laboratory.  Cer¬ 
tain  scheduled  fees  are  charged.  Congress  has  not  fixed 
a  standard  for  candle-power,  but  the  bureau  has  determined 
a  commercial  standard,  nevertheless,  although  this  standard, 
of  course,  has  not  the  authority  of  law.  Properly  aged  in¬ 
candescent  electric  lamps  are  used  to  constitute  this  stand¬ 
ard.  This  is  not  entirely  satisfactory,  but  it  is  acceptable 
for  all  commercial  purposes.  The  international  electrical 
units  are  stated  in  terms  which  make  the  standards  replace¬ 
able.  This  is  not  the  case,  however,  in  the  case  of  the 
candle-power  standard. 

The  work  of  the  Bureau  of  Standards  is  not  only  of 
much  importance,  but  it  is  very  interesting.  One  investiga¬ 
tion  has  related  to  the  effect  of  electrolytic  corrosion  of 
reinforced  concrete,  and  this  is  now  in  progress.  The 
measurements  of  the  conductivity  of  copper,  recently  com¬ 
pleted,  were  used  as  the  basis  of  a  new  wire  table,  drawn 
up  and  adopted  by  the  .\merican  Institute  of  Electrical 
Engineers.  Dr.  Lloyd  also  referred  to  the  work  with  the 
current  balance  and  with  the  silver  voltameter,  the  latter 
being  really  of  an  epoch-making  character.  The  study 
which  has  been  made  of  the  optical  polarization  caused  by 
a  solution  of  sugar  is  of  great  commercial  importance. 
The  bureau  has  four  large  laboratories  in  Washington  and 
a  fifth  is  under  construction  to  house  the  work  in  electrical 
measurements.  Many  valuable  publications  are  issued  by 
the  Bureau  of  Standards,  and  a  list  of  these  publications 
may  be  obtained  by  application  to  the  director.  Dr.  S.  W. 
Stratton. 
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MESSAGES  OF  GOVERNORS  TO  LEGISLATURES. 


GOVERNOR  VVOOUROW  WILSON  OF  NEW  JERSEY. 

Governor  Wilson  suggested  that  a  commission  be  con¬ 
stituted  to  take  into  consideration  the  entire  question  of 
simplifying  and  co-ordinating  the  administrative  agencies 
of  the  State,  in  order  that  they  may  be  put  upon  the  best 
possible  basis  of  economy  and  efficiency.  The  scope  of  this 
commission’s  inquiry  ought  to  be  .so  wide  as  to  include  the 
whole  method  of  assessing  and  equalizing  taxes.  Along 
with  this  systematic  reconsideration  of  methods  of  assess¬ 
ment  and  taxation  should  go  a  very  thorough  e.xamination 
of  the  basis  and  principle  of  the  tax  system  it.self. 

Much  has  been  done  toward  securing  justice  and  safety 
for  the  workingmen  of  the  State  in  factory  laws,  tenement- 
house  legislation  and  the  employers’  liability  act.  but  not 
enough  has  been  done. 

\  GOVERNOR  EUGENE  N.  FOSS  OF  M ASS.\CH USETTS. 

Governor  Foss  said  that  any  attempt  by  private  capital 
to  monopolize  the  water-powers  of  th  i  State  should  be  fore¬ 
stalled.  The  waste  lands  should  be  made  a  source  of  public 
5  revenue. 

The  State  commissions  supervising  the  imblic  service 
corporations  have  inadequate  power  to-day.  They  were 
created  years  ago  with  doubtful  and  divided  authority.  A 
public  utilities  board  with  centralized  and  increased  power 
is  urgently  needed  to  take  the  place  of  the  present  Railroad 
and  Gas  and  Electric  Light  commissions,  and  to  supervise 
telephone  and  telegraph  service  also.  Such  a  board,  in 
connection  with  a  state  finance  board  to  supervise  state  and 
county  expenses,  would  produce  valuable  results.  Together 
these  boards  should  apply  vigorous  measures  to  conserve 
the  public  wealth. 

On  the  subject  of  labor  Governor  Foss  said  that  not  only 
the  j)ublic  and  the  quasi-public  business  but  corporate  busi¬ 
ness  in  general  and  in  its  relation  to  labor  and  the  con¬ 
suming  public  demands  modern  methods  of  supervision  by 
the  State.  Willing  and  well-paid  workmen  are  as  essential 
to  capital  as  capital  is  to  labor,  and  the  highest  business 
intelligence  now  recognizes  that  the  common  interests  of 
capital  and  labor  far  outweigh  other  conditions.  The 
creation  of  a  labor  bureau  is  recommended,  to  the  end  that 
labor  statutes  may  be  enforced  and  plans  for  legislation 
already  formulated  may  be  developed  into  law. 

The  subject  of  regulation  of  trusts  and  monopolies  by  the 
State  is  taken  up.  The  message  says  that  in  recent  years 
too  much  dependence  has  been  placed  upon  the  federal  gov¬ 
ernment  for  protection  against  evils  of  monopolies,  con¬ 
spiracies  and  combinations  in  restraint  of  trade.  The  exist¬ 
ing  statutes  of  the  State  must  now  be  applied  directly  to 
the  correction  of  these  evils.  For  the  protection  of  the 
people  it  should  be  made  more  difficult  to  secure  subscrip¬ 
tions  to  capital  stock  of  no  value  or  without  other  value 
than  the  hope  of  exercising  monopoly.  It  is  recommended 
that  persons  desiring  to  market  stock  and  other  securities 
be  required  to  obtain  the  iiermission  of  a  State  authority, 
based  upon  a  public  statement  under  oath  of  the  actual  con¬ 
dition  of  the  enterprise.  Dissolution  of  the  I’oston  Rail¬ 
road  Holding  Company  is  demanded. 

GOVERNOR  AUSTIN  I..  (  ROTHERS  OF  MARYLAND. 

I'he  report  of  a  commission  appointed  to  consider  the 
subject  of  an  employers’  liability  act  will  be  presented,  and 
Governor  Crothers  e.xpresses  the  hope  that  the  T.egislature 
will  not  adjourn  without  ])assing  a  law  upon  this  subject,  in 
accordance  w’ith  the  party  pledge  and  the  public  sentiment 
which  prevails  on  the  question.  The  effect  of  the  passage 
of  such  legislation  will  be  to  lessen  accidents,  lessen  the 
ji  costs  of  employers  in  insurance  and  litigation,  and  bring 

about  industrial  peace. 

The  Public  Service  Commission  was  organized  under  the 
law  of  iQio.  The  policy  pursued  by  this  department  is  to 
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insist  that  the  corporations  shall  furnish  safe  and  adequate 
service  and  that  capital  shall  be  limited  to  the  actual  cor¬ 
porate  needs,  and,  while  its  aim  seems  to  be  to  preserve  and 
promote  facilities  for  the  public  convenience  at  a  reason¬ 
able  price,  it  also  recognizes  that  the  corporation  is  en¬ 
titled  to  a  fair  return  upon  legitimate  capital  outlay.  The 
corporations  throughout  the  State  are  accepting  the  new 
conditions  and  are  adjusting  their  affairs  rapidly  to  meet 
the  reasonable  requirements  of  the  law.  The  record  and 
results  of  the  work  of  this  commission  so  far  have  fully 
justified  the  action  of  the  General  Assembly  in  creating  it, 
although  its  work  is  still  to  some  extent  in  an  experimental 
stage.  It  is  obvious  that  with  the  mass  of  detail  handled 
and  the  great  and  delicate  interests  dealt  with  time  must 
elapse  before  the  work  is  perfected  and  the  enduring  bene¬ 
fits  of  the  la\v  appear.  The  board  has  gained  for  itself  the 
fulle.st  degree  of  public  confidence,  and  its  conduct  has  been 
such  that  corporations  realize  that  it  is  seeking  to  secure 
only  absolute  justice  and  fair  dealing  between  the  people 
and  the  corporations.  The  cities  and  many  of  the  towns 
and  counties  of  the  State  have  been  able  through  this  law  to 
reduce  the  cost  of  gas  and  electric  light,  and  work  along 
this  line  will  be  continued  in  the  future. 

GOVERNOR  WILLIAM  HODGES  M.\NN  OF  VIRGINIA. 

Governor  Mann  in  transmitting  to  the  General  Assembly 
the  report  of  the  special  tax  commission  appointed  under 
the  law  of  1910  recommended  the  report  to  the  favorable 
consideration  of  the  Assembly.  He  emphasized  especially 
the  recommendation  for  the  creation  of  a  permanent  tax 
commission  with  power  to  equalize  assessments. 

GOVERNOR  JAMES  R.  m'CREARY  OF  KENTUCKY. 

Governor  McCreary  said  that  the  private  ownership  of 
jiublic  utilities  is  continually  presenting  perplexing  ques¬ 
tions  as  to  the  rights  of  the  interests  controlling  them  and 
the  people  whom  they  serve.  This  is  an  outcome  of  the 
advance  of  civilization,  the  increase  of  population  and  the 
progress  of  the  times,  and  of  the  changed  condition  of 
living,  which  requires  a  use  of  conveniences  incidental  to 
the  inventions  and  to  our  industrial  and  commercial  en¬ 
vironments. 

The  corporations  owning  and  operating  the  utilities  are 
private  in  the  sense  that  individuals  financially  interested 
control  them,  fix  the  cost  of  service  and  receive  profits; 
but  in  the  sense  that  the  service  they  provide  is  indis¬ 
pensable  to  the  people  they  are  public  corporations. 

Governor  McCreary  added  that  in  the  platforms  of  both 
the  Democratic  and  the  Republican  party  promises  were 
made  to  enact  a  law  providing  for  a  public  utilities  com¬ 
mission  having  ample  power  to  discharge  its  duties.  He 
believes  that  such  a  commission  is  necessary  in  Kentucky  in 
order  to  insure  good  service  at  reasonable  expense  from 
its  ])ublic-.service  corporations.  It  should  include  express 
companies,  telegraph  and  telephone  companies,  .street-rail¬ 
way  companies,  interurban  companies,  water,  light  and  gas 
companies. 


PROPOSED  WATER-POWER  LEGISLATION  IN 
NEW  YORK. 


Opposition  to  the  proposed  water-power  legislation  in 
Xew  York,  noted  in  our  columns  last  week,  has  developed 
in  the  Conservation  Commission,  which  does  not  agree 
with  the  legislative  committee  which  reported  against  the 
State  distributing  the  electricity  it  may  generate  from 
water-power.  I'he  Conservation  Commission  claims  that 
plans  are  being  made  to  harness  the  unutilized  water-power 
of  the  State  for  the  benefit  of  the  ultimate  consumer.  A 
tentative  program  has  been  suggested  which  contemplates 
the  construction  of  “a  great  transmission  line  across  the 
State,  from  which  will  radiate  branch  lines  carrying  cheap 
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power  for  lighting  purposes,  heating  and  manufacturing 
to  every  nook  and  corner  of  the  State.”  It  is  estimated 
that  1,000,000  hp  can  be  generated  by  the  water  not  now 
utilized. 


EVALUATION  OF  WATER-POWER  PROPERTY  IN 
TWO  STATES. 

The  Supreme  Judicial  Court  of  Massachusetts  has  handed 
down  a  decision  for  the  petitioner  in  the  case  of  the  Black- 
stone  Manufacturing  Company  against  the  town  of  Black- 
stone,  the  issue  being  the  method  of  valuation  of  a  water 
privilege  existing  in  two  states  by  reason  of  the  passage 
of  a  state  line  through  the  property  in  question.  The  com¬ 
pany  owns  a  hydroelectric  plant  in  the  town  of  Smithfield, 
R.  I.,  on  the  Blackstone  River,  and  in  addition  to  owning  a 
mill  in  Smithfield  owns  land  on  both  sides  of  the  river  in 
Smithfield  and  also  in  the  adjoining  town  of  Blackstone, 
Mass.  The  river  runs  through  the  town  of  Blackstone, 
thence  into  Smithfield  and  then  re-enters  Blackstone.  The 
court  sustains  the  auditor,  who  estimated  the  value  of  the 
water  privilege  on  the  basis  of  the  value  .of  the  water¬ 
power  as  a  whole,  exclusive  of  the  power  house,  prorated 
according  to  the  amount  of  fall  in  the  river  on  the  com¬ 
pany’s  property  in  each  state. 

It  was  argued  by  both  parties  that  in  applying  the  rule 
to  the  circumstances  of  this  case  there  was  error,  in  that 
the  relative  fall  of  water  in  each  state  was  made  the  de¬ 
termining  factor.  The  petitioner  contends  that  the  special 
part  of  the  unit  privilege  which  is  contributed  by  the 
privilege  belonging  to  the  land  in  Blackstone  is  incapable 
of  estimation,  and  that  in  any  event  the  valuation  of  the 
land  and  structures  in  Massachusetts  based  upon  their  par¬ 
ticipation  in  the  value  of  the  whole  single  water-power 
development  is  necessarily  a  valuation  of  property  lying  in 
Rhode  Island,  and  that  any  valuation  and  tax  thereon  is  in 
violation  of  the  “due  process”  clause  of  the  Fourteenth 
Amendment  to  the  United  States  Constitution.  The  re¬ 
spondent  on  its  part,  while  contesting  the  soundness,  of  the 
petitioner’s  contentions,  urges  that  in  making  use  of  this 
water-power  the  structures,  including  dam  and  canals,  were 
in  the  main  erected  upon  the  land  in  Massachusetts;  that 
in  making  use  of  them  for  seventy-five  years  the  petitioner 
has  straightened  the  course  of  the  river,  taking  it  out  of 
Rhode  Island  and  .substituting  for  the  natural  course  and 
fall  the  present  artificial  course  and  fall,  and  that  so  long 
as  these  structures  remain  they  should  be  taxed  there  and 
the  value  of  the  land  should  be  fixed  regardless  of  what¬ 
ever  fall  there  may  be  in  the  river  in  Rhode  Island  before 
its  return  to  Massachusetts.  The  court  says  that  neither 
contention  seems  sound,  and  that  it  cannot  be  ruled  as  a 
matter  of  law  either  that  it  is  impossible  to  make  a  fair 
estimate  of  the  relative  value  of  that  part  of  the  water 
privilege  situated  in  Massachuetts  sufficiently  accurate  for 
the  purposes  of  assessment  nor  that  upon  all  the  elements 
the  auditor  has  wrongly  applied  the  rule.  All  the  elements 
and  qualities  of  the  real  estate  which  unite  to  produce  the 
water-power  in  Rhode  Island  and  which  combine  to  give 
it  value  were  properly  considered,  and  the  court  holds  that 
the  estimate  was  not  unlike  estimates  that  are  frequently 
made  in  determining  the  rights  of  parties. 


PUBLIC  SERVICE  COMMISSION  NEWS. 


MASSACHUSETTS  COMMISSION. 

A  hearing  was  given  by  the  Gas  and  Electric  Light  Com¬ 
mission  on  Feb.  5  upon  the  petition  of  the  Haverhill  Elec¬ 
tric  Company  for  authority  to  issue  additional  capital  stock 
of  the  par  value  of  $111,700  to  meet  the  cost  of  improve¬ 


ments  in  the  plant  and  system.  I'he  company  was  repre¬ 
sented  by  its  vice-president,  Mr.  B.  Tenney.  A  large 
number  of  figures  bearing  upon  the  cost  of  plant  improve¬ 
ments  were  filed.  Among  those  of  value  as  general  data 
were  the  following :  Installation  of  2300-kw  Westinghouse 
steam  turbine  and  generator,  including  foundations,  piping, 
wiring  and  switchboard  equipment,  $46,000,  or  $18.40  per 
kw;  foundation  of  500-kw  alternating-current  generator, 
$203;  wagon  scales  for  stock-house,  29,000  lb.  capacity, 
$484;  safety  stop  on  engine,  $273;  300-kw,  2300-volt  alter¬ 
nator,  $2,800,  or  $9.30  per  kw ;  switchboard  equipment  for 
300-kw  alternator,  $406,  or  $1.35  per  kw ;  cost  of  installing, 
trucking,  labor  and  material,  300-kw  generator  and  switch¬ 
board  equipment,  $896,  or  $2.98  per  kw ;  cost  of  600-kva, 
three-phase  generator,  $4,400;  installation  of  600-kva  gen¬ 
erator,  $194;  cost  of  2o-hp  motor  for  induced  draft  fan, 
$296;  cost  of  rectifier  charging  set  (50-amp  mercury-arc 
type),  $321,  installed.  In  connection  with  the  cost  of  over¬ 
head-system  extensions.  Mr.  Tenney  stated  that  the  plan 
followed  was  for  the  first  consumer  to  pay  a  sum  which 
would  be  refunded  in  steps  of  $50  for  each  additional 
consumer  until  the  entire  amount  of  the  advance 
($300)  was  remitted  by  the  company.  In  the  other 
cases  the  amount  paid  in  by  each  customer  was 
to  be  refunded  as  soon  as  an  additional  customer  should  be 
obtained  along  the  line  of  the  extension.  Figures  were  also 
submitted  covering  the  cost  of  installing  1 19,038  duct-ft.  of 
conduit,  the  total  being  $100,819.  The  company  contended, 
in  discussing  the  accounts  before  the  commission,  that  the 
following  items  in  addition  to  the  cost  of  conduit,  manholes, 
services  and  pole  connections  should  be  included  as  a  part 
of  the  legitimate  expense  of  the  work:  Legal  expense,  labor 
and  material  used  in  making  plans,  services  of  engineers, 
traveling  expenses  of  engineers,  service  and  traveling  ex¬ 
penses  of  superintendent  and  inspectors,  office  expenses,  in¬ 
surance,  property  damage,  sundries,  and  the  cost  of  labor 
and  material  in  changing  customers’  inside  wiring  for  con¬ 
nection  to  underground  service  within  the  building  in  each 
case,  cost  of  removing  obstructions  and  of  material  and 
labor  used  in  changing  the  motors  of  consumers  to  the  new 
system.  The  following  figures  were  also  submitted  cover¬ 
ing  the  cost  of  the  municipal  arc-lighting  system,  titanium- 
carbide  2.5-amp  lamps  being  employed ;  225  lamps,  200- 
watt,  series  type,  titanium  arc,  $8,000;  labor  and  material 
in  installing,  $1,592;  total,  $9,592.  A  new  2500-kw  turbo¬ 
generator  is  in  process  of  installation  at  a  total  e.stimated 
cost  of  $46,500. 

NEW  YORK  COMMISSION. 

At  a  hearing  before  Commissioner  Maltbie,  of  the  Fir.st 
District,  on  Feb.  i  the  question  arose  as  to  whether  the 
commission  has  the  right  to  compel  a  public-service  corpo¬ 
ration  to  give  any  information  pertaining  to  its  affairs  that 
will  be  of  benefit  to  a  competitor.  The  point  arose  at  a 
hearing  on  the  complaint  of  certain  organizations  of  sta¬ 
tionary  engineers  in  New  York  City  that  discriminatory 
rates  are  given  by  the  New  York  Edison  Company  to  large 
users  of  energy. 

At  previous  hearings  on  this  complaint  counsel  for  the 
complainants,  as  noted  in  these  columns,  examined  the 
auditor  of  the  New  York  Edison  Company  upon  the  mean¬ 
ings  of  parts  of  the  company’s  annual  reports,  with  a  view 
to  determining  all  of  the  factors  entering  into  the  cost  of 
production  of  electricity.  W  hile  much  of  the  information 
desired  has  been  given,  in  some  cases  the  witness  expressed 
his  inability  to  answer  without  recour.se  to  his  files.  He 
was  asked  at  several  hearings  to  make  an  examination  of 
the  records  upon  the  points  in  question,  in  order  to  be  pre¬ 
pared  to  testify  at  subsequent  hearings. 

As  these  examinations  have  not  been  made  completely 
owing  to  pressure  of  business,  failure  to  receive  minutes  of 
previous  meetings  containing  requests  of  the  specific  points 
upon  which  light  was  desired,  and  in  many  cases  for  the 
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reason  tliat  a  most  exhaustive  research  of  the  records  of 
the  company  for  many  years  past  is  involved  in  securing 
these  data,  counsel  for  the  complainants  prior  to  the  Feb.  i 
hearing  sent  a  letter  to  the  company,  with  sanction  of  the 
commission,  stating  several  of  the  questions  for  which 
answers  had  not  been  forthcoming  at  previous  hearings, 
and  asked  that  the  records  be  gone  over  prior  to  the  Feb.  i 
hearing  and  answers  prepared. 

This  list  of  questions  inquired  particularly  into  the  rela¬ 
tions  of  the  company  with  one  of  its  large  customers  from 
whom  it  leases  space  on  the  premises  served  for  substation 
purposes.  The  rental  for  this  space  is  based  upon  the  an¬ 
nual  kilowatt-hour  consumption  of  the  customer.  The  com¬ 
plainants  wished  to  know  the  annual  kilowatt-hour  con¬ 
sumption  for  a  certain  year,  upon  which  a  certain  rental 
was  figured,  the  number  of  meters  used  to  measure  this  con¬ 
sumption,  whetlier  they  were  direct-reading  or  not,  and  if 
not  what  constant  was  used,  the  location  of  these  meters 
and  the  cost  of  meters. 

Information  on  the  customer’s  consumption  was  refused 
by  the  company,  on  the  ground  that  this  was  a  personal 
matter  between  it  and  its  customer,  and  that  the  information 
would  he  of  benefit  to  the  complainants,  as  it  would  furnish 
data  upon  which  the  cost  of  operating  a  private  plant  on  these 
premises  might  be  calculated.  Counsel  for  the  company 
denounced  the  motives  of  the  complainants  in  instituting 
the  proceedings,  which,  he  stated,  although  brought  about 
on  a  complaint  purporting  to  be  that  of  retail  customers  of 
the  company  paying  10  cents  per  kw-hour  for  electricity, 
was  purely  an  attempt  on  the  part  of  private  plant  pro¬ 
moters  to  get  access  to  the  company’s  records  for  ])ersonal 
gain.  If  such  information  were  to  be  given,  all  a  private 
plant  promoter  would  need  to  do  whenever  he  wished  to 
compete  with  the  company  would  be  to  institute  proceed¬ 
ings  against  the  company  and  ascertain  any  data  he  might 
wish  concerning  any  customer. 

This  objection  was  overruled,  and  the  witness  was  di¬ 
rected  to  answer.  This  he  refused  to  do  on  advice  of 
counsel,  whereupon  counsel  for  the  complainants  asked  that 
contempt  proceedings,  if  such  lie  within  the  power  of  the 
commission,  be  instituted  against  the  witness.  The  com¬ 
missioner  stated  that  he  would  take  this  under  considera¬ 
tion  later  on  and  directed  complainants’  counsel  to  proceed. 

The  general  inspector  and  general  agent  of  the  company 
was  next  called  and  was  asked  a  series  of  questions,  the 
intent  of  which  was  to  show  that  the  central-.station  com¬ 
pany  was  oppose*!  to  competition  by  private  plants.  I'his 
was  conceded  by  representatives  of  the  company  and  the 
commissioner  to  be  an  obvious  fact,  owing  to  the  nature  of 
the  company’s  business. 

C'ounsel  for  the  complainants  was  then  asked  to  explain 
his  object  in  maintaining  the  line  of  questioning  upon  the 
forms  of  contract  used  by  the  company,  its  annual  produc¬ 
tion,  consumption,  returns,  etc.,  that  he  has  pursued  through¬ 
out  the  hearings,  and  to  define  their  bearing  upon  the  issue, 
which  has  lost  all  appearance  of  being  associated  with  the 
lo-cent  customers.  He  replied,  in  substance,  that  it  was 
his  purpose  to  show  that  the  company  sells  electricity  in 
some  cases  below  cost,  and  that  its  resources  are  such  that 
it  can  afford  to  furnish  service  to  retail  customers  at  much 
lower  rates  than  at  present. 

The  question  of  the  right  of  a  central  station  to  with¬ 
hold  information  regarding  its  customers  was  brought  up 
again  at  a  hearing  on  this  case  on  Feb.  7,  when  counsel  for 
the  complainants  asked  for  data  on  the  maximum  demand 
readings  of  one  of  the  contracting  companies  engaged  on 
city  work  to  which  energy  is  being  supplied  by  the  New 
^'ork  Edison  Company.  The  witness  refused  to  answer 
the  question,  and  counsel  for  the  complainants  again  asi^ed 
that  contempt  proceedings  be  instituted.  The  hearing  on 
this  case  on  Feb.  7  was  practically  a  repetition  of  those  pre¬ 
ceding  it,  nothing  else  of  moment  transpiring.  Counsel  for 
the  New  York  Edison  Company  asked  that  the  duration 


of  the  case  be  fixed,  or  if  this  could  not  be  done,  that  the 
case  be  dismissed.  Counsel  for  the  complainants  stated  that 
he  would  probably  clofse  his  case  within  two  more  hear¬ 
ings,  after  which  adjournment  was  taken  until  Feb.  14  at 
2 :30  p.  m. 

KANSAS  CO .M MISSION. 

Mr.  F.  E.  Workman  having  applied  to  the  Public  Utility 
Commission  for  permission  to  erect  and  operate  an  electric- 
service  plant  in  the  city  of  Parsons,  Kan.,  the  Parsons  Rail¬ 
way  A:  Light  Company  opposed  the  application  and  its  attor¬ 
ney  gave  evidence  to  support  a  motion  that  the  application 
be  refused.  Mr.  L.  A.  Pettet  appeared  as  electrical  engineer 
and  accountant  for  the  company. 

It  was  contended  that  there  was  no  public  necessity  for 
the  establishment  of  an  additional  electric-light  plant  for 
the  city  of  Parsons  as  a  public  utility.  Two  companies 
would  result  in  an  unnecessary  duplication  of  power  plants 
and  service  lines,  with  resulting  over-capitalization  upon 
the  service  rendered  the  public.  It  was  argued  further  that 
the  Parsons  Railway  &  Light  Company  has  given  satisfac¬ 
tory  service,  furnishing  electricity  to  527  customers  and 
operating  a  street  railway.  The  city  of  Parsons  has  about 
15,000  inhabitants,  and  has  adopted  the  commission  form  of 
government.  The  existing  central-station  company  makes 
at  present  a  rate  of  6  cents  per  kw-hour  to  domestic  con¬ 
sumers,  the  city  paying  $60  a  year  for  6.6-amp  street  arc 
lamps,  1 19  in  number.  It  says  that  the  replacement  value 
of  its  plant  is  $150,000. 

Mr.  Workman,  the  applicant  in  the  case,  was  the  manager 
of  the  existing  plant  before  it  was  purchased  by  the  Parsons 
Railway  &  Light  Company.  He  offers  to  spend  from  $25,000 
to  $40,000  on  a  proposed  plan  to  give  service  at  the  existing 
rates.  The  present  company  contends  that  it  is  impossible 
to  maintain  and  operate  a  competing  electric-light  plant 
costing  $40,000  at  the  existing  rates  and  to  make  a  jirofit 
in  doing  so. 

It  appears  that  there  has  been  some  criticism  of  the  exist¬ 
ing  company  on  the  grounds  of  outage  of  street  lamps. 
However,  the  company  replies  that  the  trouble  complained 
of  occurred  at  a  time  when  the  plant  was  being  rebuilt. 
The  existing  street-lighting  contract  expires  on  July  i,  1912, 
and  the  trouble  appears  to  be  caused  by  the  fact  that  the 
company  has  notified  the  city  that  it  cannot  renew  the  con¬ 
tract  at  present  rates.  In  this  situation  Mr.  Workman 
offered  to  establish  a  plant  and  to  furnish  both  commercial 
and  street  lighting  at  the  existing  rates.  The  Mayor  of  the 
city  favors  the  application. 

The  company  contends  that  there  is  no  evidence  to  show 
that  it  has  ever  been  requested  to  improve  its  service,  and 
if  there  is  a  doubt  in  the  minds  of  the  commissioners  as 
to  the  character  of  the  service  the  Parsons  Railway  &  Light 
Company  should  be  required  to  improve  it.  This  is  the 
remedy  rather  than  to  grant  a  new  franchise  to  a  com¬ 
peting  company,  “which  does  not  propose  to  furnish  new 
fields  with  electricity,  but  to  prey  upon  an  existing  business 
which  is  already  hampered  by  strong  competition  in  the  way 
of  natural  gas.”  It  is  pointed  out  that  the  rate  question  is 
not  at  present  involved,  but  if  it  should  be  taken  up  later 
with  the  commission  the  company  will  endeavor  to  con¬ 
vince  the  commission  that  the  rates  proposed  are  reason¬ 
able  and  fair. 

This  is  the  first  case  coming  up  in  Kansas  since  the  forma¬ 
tion  of  the  Public  Utilities  Commission  in  which  the  ques¬ 
tion  of  protecting  an  existing  company  against  alleged  un¬ 
warranted  competition  has  been  at  issue.  The  decision  of 
the  commission  has  not  been  made  public  as  yet. 

MARYLAND  COMMISSION. 

The  Patapsco  Electric  Company  has  petitioned  for  an 
investigation  of  the  “irregular  rates”  charged  by  the  Con¬ 
solidated  Gas,  Electric  Light  &  Power  Company  and  its 
subsidiaries,  the  Mount  Washington  Electric  Company  and 
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the  Baltimore  County  Electric  Company,  claiming  that  these 
companies  are  trying  to  force  it  out  of  business.  To  support 
this  statement  it  was  asserted  that  the  Consolidated  com¬ 
panies  charge  $57  per  arc  light  in  the  section  where  the 
Patapsco  company  does  business  and  $99.92  for  the  same 
service  in  other  sections  of  the  county.  In  the  Catonsville 
section  $28.50  per  annum  is  charged  for  a  60-cp  lamp,  as 
against  $42  for  the  same  service  at  Mount  Washington  and 
other  points  not  reached  by  the  Patapsco  company,  h'or  a 
32-cp  light  at  Catonsville  they  charge  $14.25.  against  $36 
in  other  sections  of  the  county. 

I'he  commission  has  been  notified  that  former  Attorney- 
General  Isaac  Lobe  Straus  is  to  act  as  attorney  for  the 
petitioners  in  the  case  of  the  Baltimore  Electric  Supply 
Company,  which  applied  for  relief  to  the  commission  several 
weeks  ago,  alleging  that  the  Consolidated  Gas.  Electric 
Light  &  Power  Company  is  violating  its  charter  rights  in 
conducting  an  electrical  supply  business  in  adilition  to  fur¬ 
nishing  heat,  light  and  power.  Nearly  a  score  of  Baltimore 
contractors  and  supply  firms  have  supported  the  petitioner's 
initiative. 


Current  News  and  Notes. 

Ei.ectkical  Page  ix  Denver  Xewsp.apers. — The  Colo¬ 
rado  h'lectric  Club  has  arranged  for  an  electrical  page  in 
four  Denver  dailies,  each  of  which  will  print  the  page  once 
a  month  in  rotation. 

*  *  * 

Cahile  Electrophonic  De.monstration  .\nd  Lecture. — 
The  next  meeting  of  the  New  York  Electrical  Society  will 
be  held  in  the  chapter  room  at  Carnegie  Hall,  Seventh 
.Avenue  and  Fifty-seventh  Street,  on  Feb.  23,  at  which  time 
Dr.  Thaddeus  Cahill  will  lecture  on  “Electrical  Music. 
Present  and  Future.”  A  demonstration  will  be  made  of  the 
transmission  of  electricity  at  musical  frequencies  from  the 
improved  electrophone  now  located  at  535  West  Fifty- 
sixth  Street. 

♦  ♦  * 

Telephone  Service  in  Chicago. — President  Sunny  of 
the  Chicago  Telephone  Company  is  reported  to  have  agreed 
to  discontinue  the  substitution  of  “nickel-first”  telephones 
for  “nickel-last”  telephones  in  the  measured  party-line  ser¬ 
vice.  There  has  been  considerable  opposition  to  this  change, 
and  Mr.  Sunny  told  a  committee  of  the  .Aldermen  that  the 
company  would  look  into  the  subject  further  before  intro¬ 
ducing  the  new  .system  to  a  greater  extent.  In  the  mean¬ 
time  the  Illinois  Tunnel  Company,  which  operates  the  auto¬ 
matic  competing  system,  announces  that  all  local  calls  from 
pay  stations  over  its  system  will  be  furnished  at  2L2  cents 
each  instead  of  5  cents.  .Slugs  will  be  furnished  at  the  rate 
of  2Ej  cents  each.  If  forty  or  more  slugs  are  desired  they 
will  be  delivered  by  messenger. 

*  *  « 

.Show-Winuow  Mystery. — Motion  novelties  actuated  by 
some  unseen  and  apparently  mysterious  source  of  energy 
are  unfailing  show-window  attractions.  .A  Peoria  mer¬ 
chant  displays  two  revolving  upright  prisms  of  galvanized 
iron,  with  slightly  projecting  wings  at  the  angles,  turning 
in  a  frame  on  pivot  bearings.  Tn  front  and  below  is  a 
large  jar  of  dark-colored  glass  containing  some  liquid,  and 
two  heavy  insulated  wires,  in  impressive  spirals,  lead  from 
the  solution  upward  through  the  mouth  of  the  jar.  termi¬ 
nating  in  what  seem  intended  to  represent  electrodes.  The 
exhibit  is  labeled  “the  new  power,”  the  inference  being  that 
the  metallic  vanes  turn  as  the  result  of  an  influence  set  up 
by  the  pseudo-electrical  apparatus.  What  really  turns  them, 
however,  is  a  current  of  air  from  a  small  electric  fan  con¬ 
cealed  in  a  distant  corner  of  the  window. 


Testing  Acoustic  Properties  Electrically. — In  a  re¬ 
cent  lecture  before  the  Lowell  Institute  at  Boston  Prof. 
W.  C.  Sabine,  of  Harvard  University,  described  a  method 
of  testing  the  acoustic  properties  of  a  room  by  telephonic 
apparatus  designed  to  record  the  sound-receiving  qualities 
of  every  point  in  the  chamber.  .A  means  of  producing 
sound  was  installed  centrally  in  the  room  near  the  floor, 
and  a  telephone  was  arranged  on  an  arm  revolving  hori¬ 
zontally  with  a  continual  take-up  in  the  movement,  so  that 
at  the  end  of  the  experiment  a  .spiral  was  described  extend¬ 
ing  from  the  outer  walls  to  the  center.  .A  continuous  record 
was  made  by  the  telephone  apparatus,  which  was  connected 
to  agitate  a  platinum  thread  in  the  field  of  a  powerful  mag¬ 
net.  The  vibrations  of  the  thread  were  reproduced  on  a 
photographic  film,  thus  giving  an  acoustic  map  of  the  entire 
room  at  the  level  of  the  telephone  receiver. 

*  ♦  * 

Sanitary  District  of  Chicago. — Before  former  Presi¬ 
dent  McCormick  of  the  Sanitary  District  of  Chicago  re¬ 
tired,  he  appointed  a  commission  to  make  a  study  of  the 
future  possibilities  of  the  Chicago  Drainage  Canal  as  a 
means  of  preserving  purity  of  water  supply,  as  a  waterway 
and  as  a  source  of  hydroelectric  energy.  As  readers  of 
this  journal  are  aware,  politics  has  played  a  conspicuous 
part  in  the  affairs  of  the  Sanitary  District,  and  the  present 
president,  Mr.  Smyth,  asserts  that  the  McCormick  commis¬ 
sion  was  appointed  illegally.  Therefore  he  has  filed  with 
the  clerk  of  the  commission  the  names  of  five  men  to  act  as 
successors  of  the  former  commission.  The  men  named  are 
Mr.  John  Ericson,  city  engineer;  Mr.  L.  K.  Sherman,  assist¬ 
ant  chief  engineer  of  the  Sanitary  District;  Mr.  Lyman  E. 
Cooley,  consulting  engineer;  Mr.  H.  H.  Walker,  president 
of  the  Chicago  River  Association,  and  Mr.  William  .\rting- 
stall,  subway  engineer.  The  majority  of  the  existing  board 
of  trustees  of  the  Sanitary  District  is  opposed  to  the  presi¬ 
dent,  and  it  remains  to  be  seen  whether  the  new  appoint¬ 
ments  will  be  confirmed. 

*  *  ♦ 

The  First  Central  Lighting  St.\tion. — Mr.  Miller  F. 
Moore,  of  Roselle  Park.  N.  J.<  "as  introduced  by  Mr.  H.  M. 
Byllesby  to  the  Byllesby  convention  in  Chicago  recently  as 
the  general  manager  of  the  first  Edison  central-lighting 
station  in  the  world,  as  well  as  Mr.  Bylleshv’s  first  em¬ 
ployer.  Mr.  Moore  was  a  mechanical  engineer  in  the  early 
eighties  before  he  entered  the  electrical  field,  .\fter  Edison 
had  produced  the  incandescent  lamp  and  a  commercial 
dynamo  the  inventor  sought  everywhere  for  a  high-speed 
steam  engine  to  drive  his  machines.  .At  that  time  a  150-hp 
engine  running  at  350  r.p.m.  was  considered  out  of  the 
question,  but  the  success  of  the  new  “electric  light”  seemed 
to  depend  upon  the  successful  design  of  such  a  high-speed 
engine.  Mr.  Moore  as  one  of  the  foremost  mechanical 
engineers  of  the  country  was  called  in,  ami.  though  un¬ 
familiar  with  electrical  principles,  he  set  about  building  a 
“stationary  locomotive”  which  developed  the  necessary  high 
speed.  Subsequently  he  became  general  manager  of  the 
old  Edison  lighting  company,  and  the  first  demonstration 
“central  station”  was  put  into  service  near  his  home  at 
Roselle  Park  in  1882.  several  weeks  before  the  Pearl  Street 
station  in  New  A'ork  was  started  up.  The  Roselle  plant 
had  a  capacity  for  supplying  1000  “i6-cp  lights.”  To  save 
copper  in  the  lines  the  unusually  high  pressure  of  330  volts 
was  employed,  the  customers’  lamps  being  connected  three 
in  series.  There  were  many  trials  in  the  operation  of  this 
old  plant,  and  Mr.  Moore's  personal  assistance  was  often 
needed  to  keep  things  running.  One  night  he  was  awakened 
by  a  neighbor  who  sent  over  to  get  a  new  lamp,  explaining 
that  one  of  his  had  just  hurned  out.  extinguishing  the 
others  in  its  group.  “Please  get  me  the  lam|j  as  soon  as 
you  can.”  urged  the  midnight  visitor,  “because  I  have  left 
my  butler  holding  his  hand  over  the  empty  socket  to  keep 
the  electricity  from  escaping  into  the  room." 
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Large  Accession  of  New  Business. — The  contract  de¬ 
partment  of  the  Commonwealth  Edison  Company,  of  Chi- 
cajro,  closed  a  contract  during  the  calendar  year  icji  i  for 
1,081,620.5  i6-cp  standard  lamp  equivalents.  This  is  the 
largest  amount  of  commercial  business  contracted  for  in 
any  year  during  the  history  of  the  company. 


a  reduction  in  its  maximum  rate  from  10  cents  to  8  cents  a 
kw-hour.  I'his  reduction  became  effective  on  Feb.  i.  It  is 
interesting  to  recall  that  voluntary  rate  reductions  were 
made  by  the  Commonwealth  Edison  Company,  of  Chicago, 
and  the  New  York  Edison  Company  during  the  year  1911. 
*  *  * 


*  ♦  * 

I'kies  Apparatus  for  Artificial  Respiration. — Oiie  of 
our  London  contemporaries.  The  Electrical  Engineer,  after 
making  a  number  of  tests  of  the  Swedish  apparatus  for 
promoting  artificial  respiration  which  was  described  in 
our  issue  of  Dec.  25,  accepted  the  English  agency  and  has 
already  supplied  a  number  of  outfits  to  electrical  plants. 

*  *  * 

Judge  Gro.sscup  to  Address  the  Chicago  N.  E.  L.  A. 
Section. — Mr.  Peter  S.  Grosscup,  formerly  judge  of  the 
United  States  Circuit  Court  of  Appeals  in  Chicago,  has 
promised  to  address  the  Commonwealth  I'Mison  Company 
Section  of  the  National  Electric  Light  Association  in  Chi¬ 
cago  on  Eel).  27.  His  subject  will  be  “Governmental  Con¬ 
trol  of  Public  Utilities.” 

*  *  * 

Tests  of  Meters. — Of  7576  tests  of  electric  meters  re¬ 
ported  to  the  New  York  Public  Service  Commission,  Sec¬ 
ond  District,  in  December,  1911,  447,  or  5.9  per  cent,  were 
fast;  5981,  or  78.95  per  cent,  were  accurate,  and  1148,  or 
15. 15  ])er  cent,  were  slow.  The  total  number  of  companies 
was  238,  of  which  thirty-three  made  no  report;  of  the 
total  reporting  eighty-six  companies  made  no  tests. 

*  ♦  * 

Electrical  League  of  Cleveland. — At  the  fortnightly 
lunch  of  the  Electrical  League  of  Cleveland,  which  was  held 
at  the  Gillsy  Hotel  Friday,  Feb.  2,  Mr.  David  Gibson  was 
the  principal  speaker,  the  subject  of  his  talk  being  “The 
Morals  of  Efficiency.”  The  attendance  numbered  about 
eighty.  An  announcement  was  made  of  the  plans  for  enter¬ 
taining  the  electrical  jobbers'  association  on  Feb.  13,  14 
and  15. 

+  *  * 

Winnipeg  Electric  Club. — The  newly  organized  Electric 
Club  of  Winnipeg,  Man.,  has  eighty  members  who  meet 
monthly,  holding  alternate  sessions  in  Winnipeg  and  the 
adjoining  city  of  St.  Boniface.  All  electrical  men  in  the 
vicinity  are  eligible  for  membership,  and  the  dues  are  $i 
a  year,  with  $i  initiation  fee.  Mr.  Frederick  Cambridge, 
of  Winnipeg,  is  president,  and  Mr.  J.  H.  Swain,  of  St. 
Boniface,  is  vice-president.  The  secretary-treasurer  is  Mr. 
J.  H.  Schumacher,  259  Smith  Street,  Winnipeg. 

*  *  * 

N.  E.  L.  Street  Lighting  Committee. — President 
John  1'.  Gilchrist  of  the  National  IHectric  Light  Associa¬ 
tion  has  appointed  a  new  “committee  on  street  lighting,” 
with  Mr.  J.  W.  Lieb,  Jr.,  as  chairman.  The  other  members 
of  the  committee  are  Messrs.  Alex.  Dow  and  R.  F. 
Schuchardt,  Dr.  C.  P.  Steimnetz  and  Dr.  Louis  Bell.  An 
auxiliary  advisory  committee  has  been  appointed  consisting 
of  .Messrs.  L.  B.  Marks.  W.  D’.\.  Ryan,  Norman  Macbeth, 
F".  L.  X'aughn,  .'\.  W.  Leonard,  Preston  S.  Millar.  S.  G. 
Rhodes.  11.  Manwaring,  J.  W.  Cowles  and  J.  H.  Hansen. 
*  ♦  * 

X’oi.UNTARY  Reductions  of  Rates. — On  Jan.  1.  1912,  the 
Philadcl])hia  Electric  Company  reduced  its  rates  for  electric 
service  voluntarily.  The  reductions  affect  all  customers 
except  the  wholesale  users.  The  two  principal  features  of 
the  new  rates  are  the  decrease  in  the  minimum  charge  of 
cent  and  a  reduction  of  20  per  cent  in  the 
residence  rate,  with  an  additional  discount  when  bills  exceed 
$10.  This  reduction  in  rates  means  a  saving  of  over 
$2(H),r,oo  a  year  to  the  consumers  of  the  Philadelphia  com¬ 
pany.  The  Louisville  Lighting  Company  also  has  announced 


lu.ECTRTCAi.  Contractors  Will  Visit  Yellowstone. — 
Following  the  convention  of  the  National  Electrical  Con¬ 
tractors’  Association  at  Denver,  July  17-20,  a  number  of 
delegates  plan  to  extend  their  trip  to  Salt  Lake  City  and 
Yellowstone  Park.  From  the  Chicago  gateway  to  the  Yel¬ 
lowstone  a  round-trip  rate  of  $90.25,  good  for  thirty  days, 
will  be  in  effect,  including  stop-overs  at  Denver  and  Salt 
Lake  City,  and  five  days’  coaching,  hotel  accommodations 
and  meals  in  the  national  park.  The  minimum  time  for 
making  the  Denver  convention  and  Yellowstone  trip  will 
be  about  two  weeks,  and  the  cost  from  Chicago,  including 
Pullman  sleepers  and  exclusive  of  train  meals  and  hotels  en 
route,  will  total  about  $120.  Rates  from  other  points  will 
be  in  proportion  to  the  distance  traveled.  \  special  train 
to  Denver  is  planned  for  the  Illinois  members,  leaving  Chi¬ 
cago  July  15,  if  seventy-five  prepare  to  go.  Other  specials 
will  be  run  from  Eastern  points. 

♦  *  * 

Municipal  Ownership  in  Winnipeg. — General  Man¬ 
ager  J.  G.  Rossman,  head  of  the  Winnipeg  municipal  elec¬ 
tric-lighting  department,  and  his  staff  have  resigned  owing 
to  undue  interference  with  their  work  on  the  part  of  city 
officials  and  councilmen.  In  resigning  Mr.  Rossman  said 
that  he  found  that  step  necessary  in  order  to  preserve  his 
self-respect.  He  stated  that  the  authorities  have  disorgan¬ 
ized  his  work  by  taking  from  him  the  authority  conferred 
by  a  by-law  to  select  and  decide  upon  the  salary  of  his 
subordinates,  and  that  there  has  been  ceaseless  effort  to 
secure  positions  for  the  personal  favorites  of  officials.  When 
the  attention  of  a  councilman  was  called  to  the 
repudiation  of  the  agreement  under  which  Mr.  Rossman 
entered  into  contract  with  the  city,  he  remarked,  “To  h — 1 
with  the  by-law !  It  doesn’t  amount  to  anything.”  The  key¬ 
note  of  the  situation,  Mr.  Rossman  said,  was  that  those  in 
control  at  the  city  hall  have  had  no  experience  in  handling 
an  enterprise  like  that  of  the  city  municipal  plant,  and  do 
not  know  how  to  deal  with  such  a  large  problem,  especially 
in  view  of  aggressive  competition. 

♦  *  * 

I'.i.EUTRiCAL  Welcome  for  Cardinal  O’Connell. — Elec¬ 
tricity  played  a  prominent  part  in  the  welcome  extended  last 
week  to  His  Eminence  Cardinal  O’Connell  upon  his  return 
to  Boston  after  his  elevation  at  Rome.  Wireless  telegraphy 
was  constantly  employed  in  the  interchange  of  greetings 
between  the  distinguished  prelate  and  his  friends  in  New 
England,  and  all  the  arrangements  for  the  final  reception 
and  parade  were  consummated  by  this  means.  A  feature 
of  the  decorations  was  an  electrically  lighted  arch  installed 
in  front  of  the  Cardinal’s  residence  in  the  Back  Bay,  the 
structure  carrying  450  incandescent  lamps  of  30-watt,  8-cp 
rating  and  being  supplied  with  energy  from  the  regular 
112-volt  direct-current  underground  service  of  the  Boston 
I'.dison  company.  The  arch  will  remain  in  service  nightly 
from  5  p.m.  to  10  p.m.  for  two  weeks  of  celebration  in 
connection  with  the  arrival  of  the  Cardinal.  It  is  28  ft. 
high,  30  ft.  wide  and  carries  a  double  row  of  lamps  in 
outline  throughout  its  entire  length.  On  the  columns  arc 
mounted  two  papal  and  two  cardinal  shields,  the  crown  of 
the  arch  on  each  side  bearing  the  words  in  letters  of  light 
“Welcome  Home  to  Our  Cardinal.”  By  its  use  the  decora¬ 
tions  and  insignia  on  the  Cardinal’s  residence  have  been 
greatly  enhanced  in  interest  and  attractiveness.  The  arch 
was  installed  at  the  suggestion  of  Bishop  Anderson,  of  the 
Boston  diocese,  and  was  erected  by  the  Seth  W.  Fuller 
Company,  of  Boston. 
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Circuit-Breaker  Patent  Decision. — The  decision  noted 
on  page  27  of  the  issue  of  Jan.  6,  relating  to  litigation  over 
a  circuit-breaker  patent,  refers  to  Patent  No.  633,771,  and 
not,  as  stated,  to  Patent  No.  633,772.  Both  patents  were 
issued  Sept.  26,  1899,  to  G.  Wright  and  C.  Aalberg.  The 
decision  was  handed  down  by  Judge  Hand  in  New  York, 
not  Boston,  as  stated. 

♦  ♦  ♦ 

Patents  in  the  Electrical  Industry. — The  large  num¬ 
ber  of  patents  under  which  modern  electrical  manufacturing 
operations  are  carried  on  shows  the  enormous  complexity 
and  rapid  progress  made  in  these  industrial  processes.  The 
General  Electric  Company,  for  example,  is  reported  to  own 
10,000  patents,  the  Westinghouse  Electric  &  Manufacturing 
Company  2500,  and  the  Allis-Chalmers  Company  1000. 

♦  ♦  ♦ 

Public  Utilities  Co.mmission  for  Manitoba. — Accord¬ 
ing  to  an  announcement  by  the  Premier  of  Manitoba,  the 
Province  is  soon  to  have  a  public  utilities  commission.  A 
bill  to  that  effect  is  to  be  introduced  at  the  ne.xt  session  of 
the  Legislature.  The  commission  will  be  vested  with  ad¬ 
ministrative,  judicial,  appellate  and  directive  authority  and 
will  be  patterned  after  the  New  York  Public  Service  Com¬ 
missions. 

*  *  *  • 

Rating  of  Magnetite  Arc  Lamps. — On  page  132  of  the 
issue  dated  Jan.  20  it  was  stated  that  the  magnetite  arc 
lamp  used  for  street  lighting  in  New  Haven  had  been  de¬ 
signed  to  consume  6.6  amp  at  from  75  to  80  volts  at  the 
arc  and  produced  2000  cp.  According  to  the  latest  authentic 
information  the  lamp  operates  at  6.6  amp  with  from  75  to  80 
volts  at  the  terminals  and  produces  about  1000  cp  when 
equipped  with  any  opal  globes  of  medium  intensity. 

♦  ♦  ♦ 

Central-Station  Accounting. — In  an  editorial  entitled 
“Custody  of  Appreciation  Funds”  it  was  stated  that  “the 
Massachusetts  Gas  and  Electric  Light  Commission  has  de¬ 
cided  that  in  order  to  keep  a  company’s  accounts  properly 
it  should  pay  for  additions  to  plant  by  the  sale  of  additional 
securities,  rather  than  by  taking  the  money  out  of  net 
earnings.”  We  learn  that  this  statement  is  incorrect,  the 
Massachusetts  commission  having  never  made  the  ruling 
attributed  to  it. 

*  *  * 

Maintenance  Charge  of  Magnetite  and  Tu.ngsten 
Street  Lamps. — In  a  report  to  the  city  of  Duluth,  Messrs. 
Oscar  Claussen  and  Charles  L.  Pillsbury  gave  the  following 
figures  as  to  the  cost  of  maintenance  of  6.6-amp  magnetite 
arc  lamps:  Electrodes  per  lamp  per  year,  $2.54;  rectifier 
tubes  per  lamp  per  year,  $3.75;  trimming,  inspecting,  chang¬ 
ing  and  repairing,  $5.43;  total,  $11.72  per  year  per  lamp. 
The  total  cost  of  operation,  with  electrical  energy  at  i.i 
cents  per  kw-hour,  and  including  allowance  for  administra¬ 
tion,  insurance,  taxes,  interest  and  depreciation,  was  given 
as  $69.38  per  lamp  per  year.  The  cost  of  maintaining 
80-watt  series  tungsten  lamps,  including  renewals,  rectifier 
tubes,  cleaning,  etc.,  was  estimated  at  $3.11. 

♦  ♦  * 

Street  Lighting. — The  engineering  experiment  station 
of  the  University  of  Illinois  has  issued  Bulletin  31,  having 
for  its  subject  street  lighting.  .Starting  with  the  charac¬ 
teristics  of  modern  arc  and  series  incandescent  lamps,  the 
principles  of  illumination  are  explained.  These  principl.es 
are  then  applied  to  the  illumination  of  the  street,  curves 
and  tables  being  given  to  show  the  amount  of  light  distribu¬ 
tion  at  various  distances  from  the  lamps.  The  comparative 
economy  of  the  several  arc  and  incandescent  systems  for 
different  costs  of  energy  and  lighting  schedules  is  shown  by 
tables  exhibiting  the  initial  upkeep,  interest,  depreciation 
and  operation.  Copies  of  the  bulletin  may  be  obtained  gratis 
upon  application  to  the  engineering  experiment  station, 
Urbana,  Ill. 


The  Storage-BAttery  Car. — In  the  account  of  the  meet¬ 
ing  of  the  Electric  Vehicle  Association  of  America  which 
appeared  in  the  issue  of  Jan.  27  an  abstract  was  given  of 
the  paper  on  the  storage-battery  car  by  Mr.  II.  E.  Pratt, 
manager  of  the  vehicle  department  of  the  Gould  Storage 
Battery  Company,  At  the  end  of  the  abstract  it  was  stated 
that  the  Gould  battery  is  of  the  Plante  type.  I'his  was  an 
error;  for,  while  the  Gould  company  does  build  batteries  of 
the  Plante  type,  the  one  to  which  the  author  referred  par¬ 
ticularly  was  the  thin-plate  pasted  type  built  by  the  company 
for  vehicle  work.  This  plate  has  high  capacity  and  is 
distinguished  by  a  hard  positive  paste  composition,  the  out¬ 
side  layer  of  which  softens  in  service,  the  core,  however, 
remaining  hard. 

*  *  * 

Engineers’  Club  of  St.  Louis. — Officers  of  the  Engi¬ 
neers’  Club  of  St.  Louis  for  1912  have  been  elected  as  fol¬ 
lows:  President,  Prof.  S.  Langsdorf ;  first  vice-presi¬ 
dent,  Mr.  John  Hunter;  second  vice-president,  Mr.  H.  H. 
Humphrey;  secretary,  Mr.  W.  W.  Plorner,  5203  Maple 
.Avenue;  treasurer,  Mr.  W.  E.  Rolfe;  librarian,  Mr.  E.  O. 
.Sweetser.  These  officers  (except  the  librarian),  with  the 
addition  of  Messrs.  E.  L.  Ohle  and  H.  C.  Toensfeldt,  con¬ 
stitute  the  executive  committee.  At  the  meeting  of  Feb.  21 
Mr.  W.  O.  Pennell  will  read  a  paper  on  “Telephone  Work.” 
There  will  be  a  joint  meeting  with  the  St.  Louis  Associa¬ 
tion  of  Members  of  the  American  Society  of  Civil  Engi¬ 
neers  on  March  6,  and  on  March  20  Mr.  A.  G.  Schutt  will 
present  a  paper  on  “Railway  Freight  Depots." 

♦  *  * 

Brooklyn  Co.mpany  ,  Section  of  N.  E.  L.  A. — The 
February  meeting  of  the  Brooklyn  Company  Section  of  the 
National  Electric  Light  Association  was  held  on  Monday 
evening,  Feb.  5,  with  M.  J.  Shugrue,  president  of  the  sec¬ 
tion,  in  the  chair.  Two  papers  were  presented  and  dis¬ 
cussed.  One  was  on  “Handling  Corporation  Correspond¬ 
ence,”  by  Mr.  E.  M.  Podeyn,  of  the  fiscal  department,  and 
the  other  was  on  “Brooklyn’s  Maximum-Demand  Problem,” 
by  Mr.  M.  H.  Bennett,  of  the  meter  department.  The  ad¬ 
dress  of  the  evening  was  by  Mr,  L.  A.  Osborne,  vice-presi¬ 
dent  of  the  Westinghouse  Electric  &  Manufacturing  Com¬ 
pany.  His  topic  was  “Efficiency  and  the  Relation  It  Bears 
to  Physical  I'itness.”  In  the  course  of  his  remarks  the 
speaker  made  an  interesting  and  forcible  comparison  of  the 
care  and  upkeep  that  must  be  given  to  a  machine  in  order 
that  it  may  do  its  given  work  and  the  necessity  for  a  man 
to  give  the  same  careful  supervision  to  his  physical  con¬ 
dition  in  order  to  obtain  maximum  efficiency.  Music,  re¬ 
freshments  and  moving  pictures  of  current  events  followed 
this  address. 

*  *  * 

Picture-Fra.me  Microphone  Detectives. — In  these  days 
of  bribery  investigations  and  dictagraph  testimony  it  may 
be  of  interest  to  describe  the  ingenious  method  employed  by 
a  detective  during  a  corporation  controversy  several  years 
ago  to  secure  evidence  over  a  concealed  telephone  set.  A 
certain  meeting  was  to  be  held  in  a  committee  room,  and 
it  was  of  great  importance  and  interest  to  the  opposing 
faction  to  know  just  what  took  place  there,  although  its  own 
representatives  would  hardly  have  been  welcomed.  .A  young 
telephone  man  was  appealed  to  to  arrange  telephonic  means 
so  that  a  stenographer  might  report  the  discussion.  Taking 
the  carbon  capsules  from  several  telephone  transmitters  the 
electrician  mounted  these  on  the  backs  of  the  pictures  hang¬ 
ing  on  the  walls,  pressing  the  transmitter  fronts  against 
the  paper  and  glass  so  that  the  latter  acted  as  large 
diaphragms  to  collect  all  sounds  in  the  room.  The  size  of 
these  glass  diaphragms  produced  a  strikingly  sensitive 
microphone  action  and  the  merest  whispers  were  reproduced 
with  startling  distinctness.  Tiny  copper  wires,  about  No.  30. 
were  used  to  lead  down  to  the  transmitters,  these  wires  be¬ 
ing  carried  along  the  picture  molding  and  down  alongside 
the  picture  wire. 
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SwiTZEKLA.M)  OF  A.merica. —  I'he  Northern  Idaho  &  Mon¬ 
tana  Power  Company,  Kalispell,  Mont.,  has  invited  the  East¬ 
ern  attendants  at  tlie  coming  Seattle  convention  of  the 
.National  Electric  Eight  Association  to  stop  over  on  their 
return  home  at  Kalispell,  where  every  facility  will  be 
afforded  them  for  viewing  that  section  of  the  country,  which 
is  sometimes  called  the  “.Switzerland  of  America." 

*  ♦  * 

Eargest  lu.ECTRRWi.  SiGN. — 'J'he  C'oldwell  Eawn  Mower 
Company,  of  Newburgh,  X.  Y.,  has  disputed  the  claim  that 
the  electric  sign  of  the  Colgate  Company,  Jersey  City,  X.  J., 
is  the  largest  electric  sign  in  the  world.  It  states  that, 
while  the  area  of  the  Colgate  sign  is  1400  sq.  ft.,  that  of  the 
Coldwell  company  at  Newburgh  is  5632  sq.  ft.  Energy  for 
the  Coldwell  sign  is  furnished  by  the  Central  Hudson  (las 
&  Electric  Company. 

*  *  * 

Colorado  Electric  Cluil — I'lie  Colorado  Electric  Club 
has  added  a  so-called  “commercial  committee”  to  investigate 
conditions  and  movements  having  any  bearing  on  the  elec¬ 
trical  industries  of  Colorado.  The  results  of  such  investiga¬ 
tions  and  the  committee’s  recommendations  will  be  pre¬ 
sented  to  the  cluh  membership  from  time  to  time.  It  is 
considered  that  the  influence  of  the  cluh  on  the  affairs  of 
the  community  will  be  very  greatly  broadened  by  this 
means. 

*  *  * 

.N.  IE  E.  A.  Resiue.vce-Hltsiness  Committee. — The  resi- 
dence-hnsiness  committee  of  the  Commercial  Section  of  the 
National  h'lectric  Eight  Association  held  its  second  meeting 
on  Jan.  15  and  16.  with  Messrs.  J.  E.  Becker,  chairman; 
(i.  B.  (iriffin,  IC  A.  Norman,  G.  C.  Osborne,  E.  I).  Pemble- 
ton  and  N.  11.  Boynton,  secretary,  in  attendance.  This 
committee  is  engaged  in  compiling  data,  information  and 
literature  which  will  assist  central-station  companies  to  in¬ 
crease  their  residence  business  and  to  make  it  more  profit¬ 
able  to  them.  At  pre.sent  information  is  being  compiled  for 
a  24-page  booklet  which  will  be  printed  for  use  by  central- 
station  companies  in  the  direct-hy-mail  solicitation  of  resi¬ 
dence  business. 

*  *  * 

'I  a.xicau  rEi.EiMioNEs. —  The  Pittsburgh  Taxicab  Com¬ 
pany  is  having  telephones  installed  in  iron  boxes  attached 
to  telephone  poles  at  different  parts  of  the  city,  all  connected 
with  its  private  exchange.  The  company  found  that  about 
one-half  of  its  mileage  was  “dead  mileage,”  and  that  fre¬ 
quently  while  a  car  was  returning  empty  from  a  distant 
trip  another  car  was  called  to  a  point  in  the  immediate 
vicinity  of  where  the  returned  cab  had  been  dismissed.  It 
was  to  obviate  this  condition  that  the  telephone  system  was 
installed.  All  drivers  carry  keys  to  the  special  telephone 
boxes,  and  as  soon  as  they  are  dismissed  at  the  end  of  a  trip 
immediately  report  from  the  nearest  telephone  box  to  the 
central  office.  It  is  estimated  that  the  company  will  be 
able  by  this  means  to  handle  25  per  cent  more  calls  during 
busy  hours  with  the  same  equipment. 

♦  *  * 

li.i.i  MiNATioN  FOR  Bo.sTON  1912  ELECTRIC'  Siiow. — Pre¬ 
liminary  estimates  by  the  Boston  ICdison  company  for  the 
illumination  of  the  Boston  1912  Electric  Show  indicate  that 
a  maximum  of  from  15CK)  kw  to  2000  kw  will  be  required 
for  both  lighting  and  motor  service.  It  is  expected  that 
about  20.000  incandescent  lamps  of  4-cp  and  8-cp  rating 
will  be  in.stalled  in  Huntington  .\ venue,  Boston,  between 
C'opley  Square  and  Massachusetts  .\venue,  the  exhibition 
building  being  approximately  in  the  center  of  the  illumina¬ 
tion.  About  15.OCK)  lamps  of  from  4-cp  to  i6-cp  rating  will 
be  required  on  the  outside  of  the  building.  Inside  about 
3(X)  kw  is  to  be  utilized  in  decorative  lighting.  temporary 
transformer  house  will  be  built  for  the  show,  outside  the 
Mechanics’  Building,  on  Huntington  .\venue.  It  is  esti¬ 


mated  that  the  exhibitors  will  consume  about  700  kw  in 
lighting  and  small  motor  service.  The  company  estimates 
that  about  500  tons  more  coal  than  is  usual  will  be  burned 
at  the  power  plant  in  South  Boston  to  supply  the  show  with 
electrical  energy  during  the  month  of  October. 

*  *  * 

Western  Electric  Employees  Hold  .\nnual  Banquet. 
— Employees  of  the  Hawthorne  Works  of  the  Western  Elec¬ 
tric  Company  held  their  third  annual  banquet  at  the  Hotel 
Sherman,  Chicago,  on  Jan.  25.  The  attendance  exceeded 
considerably  that  at  any  previous  Western  Electric  banquet 
and  is  said  to  set  a  new  “banquet  record"  for  the  city  of 
Chicago.  The  banqueters  numbered  886,  passing  by  thirty 
the  number  at  the  Taft  banquet  which  had  previously  held 
the  record,  it  is  declared,  although  the  Commonwealth  Edi¬ 
son  Company  Section  banquet  of  the  N.  E.  E.  A.  at  the 
same  hotel  on  Nov.  i  last  must  have  pressed  it  closely.  The 
Western  Electric  Orchestra  furnished  music,  and  the  Ox¬ 
ford  Quartet  led  the  singing  during  the  banquet.  A  Christ¬ 
mas  tree  cleverly  made  from  a  length  of  lead-covered,  wool- 
insulated  cable  and  decorated  with  products  of  the  cable, 
rubber  and  insulating  shops  was  presented  to  the  manage¬ 
ment.  Speeches  were  made  by  Mr.  H.  E.  .\lbright.  general 
superintendent:  Mr.  A.  C.  Dodge,  superintendent  of  the 
telephone  apparatus  shops,  and  Mr.  J.  W.  Bancker,  super¬ 
intendent  of  the  cable,  rubber  and  insulating  shops.  Mr. 
Bancker  announced  the  winners  for  the  year  1911  of  the 
various  loving  cups  presented  by  the  officers  of  the  com¬ 
pany  for  annual  competition  in  various  lines  of  athletics. 
Gold  watch  fobs  were  also  presented  to  the  successful 
athletes.  An  excellent  vaudeville  entertainment  completed 
the  evening’s  festivities. 

*  *  * 

Dynamometers. — Over  300  electrical  men  attended  the 
third  of  the  weekly  luncheons  given  at  the  American  House, 
Boston,  on  Eeb.  2,  under  the  auspices  of  the  New  England 
Section  of  the  National  Electric  Eight  Association.  The 
feature  of  the  occasion  was  a  lantern-slide  talk  on  “The 
Measurement  of  Power,”  by  Prof.  T.  M.  Phetteplace,  of 
Brown  University,  Providence,  R.  I.  Professor  Phetteplace 
described  the  more  important  types  of  absorption  and  trans¬ 
mission  dynamometers  now  available  for  mechanical  power 
measurements,  including  an  equipment  of  electrical  design 
in  which  a  generator  of  the  direct-current  type,  with  com¬ 
mutating  poles  and  adjustable-speed  characteristics,  fur¬ 
nishes  a  load  for  the  prime  mover  under  test.  The  field  is 
mounted  in  ball-bearing  trunnions,  the  load  being  varied  by 
a  water  rheostat,  or  bank  of  resistances.  The  generator  is 
balanced  when  at  rest,  and  when  running  the  torque  exerted 
by  the  armature  tends  to  rotate  the  field  in  the  same  direc¬ 
tion.  This  is  measured  by  a  spring  balance  and  also  by  plat¬ 
form  scales,  the  speed  being  indicated  by  a  tachometer 
attached  to  the  shaft.  In  testing  a  gasoline  engine  the 
generator  is  used  as  a  motor  to  start  the  latter  in  cases 
where  the  mechanism  sticks  or  works  sluggishly.  Elec¬ 
tricity  is  used  in  a  representative  torsion  meter,  in  which 
the  power  is  transmitted  through  a  helical  spring  which  is 
wound  up  as  the  power  transmitted  increa.ses.  At  each  end 
of  the  spring  are  chucks  or  couplings  which  are  attached  to 
the  shafts  of  the  driving  and  driven  machines.  On  these 
chucks  are  wheels  or  disks  of  large  diameter  wdiich  have 
insulated  knife  edges  set  in  fiber  on  their  circumferences 
but  electrically  connected.  Brushes  are  caused  to  rub  on 
these  surfaces,  and  when  the  knife  edges  are  in  line  a  click 
is  heard  in  a  telephone  receiver.  After  the  instrument  has 
been  set  for  no  load,  if  a  twist  occurs,  the  contacts  are 
thrown  out  of  line  and  no  sound  is  heard.  One  brush  is 
then  advanced  along  a  graduated  scale  until  the  observer 
hears  a  sound  in  the  receiver,  the  amount  that  the  brush 
is  advanced  indicating  the  quantity  of  twist.  In  the  optical 
torsion  meter,  which  was  also  described,  an  incandescent 
lamp  is  employed  to  provide  flashes  of  light  through  slits 
moved  into  line  by  a  torque-finding  apparatus. 
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DEVELOPING  ELECTRICAL  ENERGY 

FROM  THE  LOS  ANGELES  AQUEDUCT. 

Plans  for  Establishing  a  Large  Hydroelectric  System  in 
Connection  with  the  Creation  of  a  New  Water  Supply. 

Electrical  Energy  to  Be  Sold  as  a  By-product  of  a  Twenty- 
three-Million-Dollar  Water  System  — Maximum  Delivery  of 
90,000-kw  Into  the  City  of  Los  Angeles-  Extensive  Use 
of  Electricity  in  the  Aqueduct  Construction. 

By  Howaku  S.  Kxowi/rox. 

OXK  of  the  largest  municipal  undertakings  at  present 
under  construction  is  the  provision  of  a  new  water 
supply  for  the  city  of  Los  Angeles,  Cal.,  which  is  re¬ 
markable  among  even  the  most  rapidly  growing  centers  of 
population  in  the  United  States.  By  the  census  of  1900  the 
population  of  Los  Angeles  was  102,479;  in  1910  it  had 
grown  to  319,198,  and  now  the  number  has  already  reached 
nearly  350,000.  Coincident  with  this  extraordinary  expan¬ 
sion  has  come  a  compelling  demand  for  the  provision  of 
larger  public-utility  services  of  all  kinds. 

riie  fundamental  necessity  of  an  ample  and  suitable 
water  supply  was  early  recognized,  and  about  six  years  ago 
the  Bureau  of  the  Los  Angeles  .-Cqueduct  was  organized 
for  the  purpose  of  constructing  a  great  system  of  reservoirs 
and  conduits  for  the  delivery  of  the  largest  possible  amount 
of  the  available  water  supply  of  the  Owens  River  water¬ 
shed  to  the  head  of  the  San  Fernando  Valley,  whence 
complete  distribution  for  irrigation  and  domestic  purposes 
can  be  effected.  Los  Angeles  lies  24  miles  southeast  of 
the  head  of  this  valley,  so  that  the  complete  project  in¬ 
volves  the  carrying  of  the  water  from  the  mountain  heights 
of  the  Sierra  Xevadas,  a  total  distance  of  about  250  miles, 
the  final  section  of  the  route  being  covered  by  the  existing 
municipal  water  system. 

MAGXITUDE  OF  PROJECT. 

The  aqueduct  project  will  bring  sufficient  water  to  Los 
Angeles  to  supply  a  city  of  2,000,000  inhabitants.  The 
system  is  of  the  gravity  type  throughout,  and  will  deliver 
258,000,000  gal.  every  twenty-four  hours  into  the  San 
Fernando  reservoirs.  The  aqueduct  itself  is  at  present 
about  80  per  cent  completed,  and  consists  of  98  miles  of 
covered  concrete  conduit,  40  miles  of  uncovered.  21  miles 
of  open  canal,  12  miles  of  inverted  siphons,  43  miles  of 
tunnels  10  to  13  ft.  in  diameter,  and  six  reservoirs  along 


The  city  charter  places  the  development  of  this  hydro¬ 
electric  power  in  charge  of  the  Board  of  Public  Works,  of 
which  the  Bureau  of  the  Los  Angeles  Aqueduct  is  a  branch. 
In  1909  an  ordinance  was  passed  creating  a  bureau  in  the 
Department  of  Public  Works  to  be  known  as  the  Bureau 
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Fig.  1 — Typical  Lined  Canal  of  Los  Angeles  Aqueduct. 

the  line  holding  three  months’  supply.  In  addition,  the  flow 
of  the  water  will  be  utilized  in  producing  electrical  energy 
up  to  a  maximum  demand  of  90,000  kvv  at  Los  Angeles. 
I  he  sale  of  this  energy  will  take  care  of  all  the  bonds  and 
interest  charges  upon  both  the  aqueduct  system  and  the 
entire  hvdroelectric  installation. 


Fig.  2 — Map  of  Los  Angeles  Aqueduct  and  Adjacent  Territory. 

of  Los  Angeles  Aqueduct  Power.  This  ordinance  provides 
for  the  position  of  chief  electrical  engineer,  and  by  resolu¬ 
tion  of  the  Board  of  Public  Works  the  chief  engineer  of 
the  Bureau  of  the  Los  Angeles  Aqueduct  is  attached  in 
a  supervisory  and  directing  capacity.  Since  the  organiza¬ 
tion  of  the  work  the  former  title  has  been  held  by  Mr.  E.  F. 
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Scattergoocl,  and  the  latter  by  Mr.  William  Mulholland. 
Owing  to  the  importance  of  the  work  and  the  desirability 
of  profiting  by  the  best  possible  engineering  experience  and 
advice,  which  always  results  in  a  great  saving  in  the  cost 
of  construction,  maintenance  and  operation,  as  well  as  in 
added  reliability,  in  works  of  this  character,  and  in  order 
that  the  people  might  have  full  assurance,  a  consulting 
board  consisting  of  Prof.  W.  F.  Durand,  Prof.  Harris  J. 
Ryan  and  Mr.  O.  H.  Knsign  was  appointed.  The  duties 
of  this  board  consist  in  a  general  way  of  the  investigation 
of  conditions  on  the  ground,  the  passing  upon  plans  and 
specifications  for  development  and  construction,  and  the 
making  awards  for  the  machinery  covered  in  the  contracts 
for  the  initial  installation.  The  latter  includes  about  one- 
third  of  the  ultimate  capacity  of  the  system. 

OPPORTUNITY  FOR  POWDER  DEVELOPMENT. 

The  average  peak  load  or  maximum  demand  for  electric 
ixiwer  in  the  Los  Angeles  district  is  about  90,000  hp.  The 
total  amount  of  power  which  can  be  delivered  from  the 
aqueduct  in  the  vicinity  of  Los  Angeles,  ready  for  sale  at 
a  step-down  voltage,  is  about  1,152,000  kw-hours  per  day, 
corresjionding  to  a  uniform  delivery  of  48,000  kw  for 


Fig.  3 — Estimated  Load  Curve  In  Accordance  with  Probable 
Demand. 


twenty-four  hours  or  to  a  maximum  delivery  of  90,000  kw 
on  a  load  curve  corresponding  to  the  average  conditions  in 
the  district.  I'hc  Hoard  of  Consulting  Engineers  estimates 
the  installation  cost  at  $80  per  kilowatt  for  the  development 
and  transmission  of  this  power  ready  for  sale  at  step-down 
voltage  at  Los  Angeles,  based  on  a  peak-load  capacity  of 
9o,0(K)  kw.  This  estimate  of  cost  is  less  by  a  marked  degree 
than  the  average  cost  of  hydraulic-power  development  and 
installation  el.sewhcre  on  the  Pacific  Coast  or  under  other 
generally  similar  physical  conditions  and  surroundings. 
.\m(*ng  the  contributing  causes  for  this  economic  situation 
are  the  facts  that  ( i )  the  primary  diversion  works  are  a 
part  of  the  aqueduct  project,  the  water  being  carried  along 
in  close  proximity  to  the  power  sites;  (2)  the  principal 
power  sites  as  chosen  arc  relatively  close  to  the  city  of 
I.os  .\ngelcs;  (5 1  unusually  severe  engineering  difficulties 
have  been  generally  avoided;  (4)  time  was  available  for 
complete  investigation  of  conditions  and  preparation  of 
complete  construction  jilans,  and  (5')  benefits  have  been 
gained  by  utilizing  the  organization  of  the  aqueduct  forces 
in  the  establishment  of  the  hydraulic  development  for  elec¬ 
trical  production. 

The  aqueduct  is  being  built  to  deliver  400  cu.  ft.  water 
per  second  to  the  San  Fernando  reservoirs  continuously 


throughout  the  year,  this  flow  to  be  maintained  without 
regard  to  the  utilization  of  power.  The  hydraulic  grade 
of  the  aqueduct  at  the  intake  in  Owens  Valley  is  3812  ft. 
above  sea  level,  that  of  the  San  Fernando  reservoir  water 
level  at  the  head  of  the  valley  above  Los  .Angeles  being 
2647  ft-  lower.  The  aqueduct  is  being  built  in  eleven  grand 
divisions,  as  follows:  Owens  Valley,  Olancha,  Rose  Val¬ 
ley,  Little  Lake,  Grapevine,  Freeman,  Jawbone,  Mojave, 
Antelope,  Elizabeth  and  Saugus.  Seven  power  plants  are 
planned,  with  a  total  capacity  of  138.000  kw  ma.ximum, 
these  seven  plants  including  those  directly  on  the  aqueduct 
and  additional  plants  installed  on  streams  in  the  Owens 
Valley.  The  ratings  of  the  individual  stations  are  as 
follows : 


Name  of  Plant. 

Kilowatt  Capacity. 

Miles  from  Los  Angeles. 

Owens  River . 

25,000 

270 

Big  Pine . 

10,000 

240 

Cottonwood . 

6,500 

188 

Haiwee . 

4,500 

162 

San  Francisquito  No.  1 . 

52,000 

47 

San  Francisquito  No.  2 . 

33,000 

40 

San  Fernando . 

7,000 

24 

1 

RESERVOIRS. 

A  system  of  six  reservoirs  is  required  for  the  proper 
storage  and  handling  of  the  water.  These  are  known  as 
the  Long  Valley  Reservoir,  capacity  260,000  acre-ft. ; 
Haiwee  Reservoir,  63,800  acre-ft. ;  Fairmont,  7620  acre-ft. ; 
Dry  Canon,  1325  acre-ft.;  San  Fernando  No.  i.  15,900 
acre-ft.,  and  San  Fernando  No.  2,  21,050  acre-ft.  In  order 
to  accomplish  the  required  flow  of  400  cu.  ft.  per  second  at 
all  times  at  the  lower  end  of  the  aqueduct  its  capacity  at 
the  intake,  12  miles  north  of  the  town  of  Independence,  in 
Owens  Valley,  is  800  cu.  ft.  per  second,  increasing  to  900 
cu.  ft.  equivalent  section  opposite  the  Cottonwood  power 
plant,  42  miles  south,  and  continuing  with  this  capacity 
about  18  miles  to  the  upper  end  of  the  Haiwee  Reservoir 
to  permit  filling  the  latter  during  high-water  periods.  The 
capacity  of  the  Haiwee  storage  facilities  is  regarded  as 
.sufficient,  in  conjunction  with  the  Owens  V^alley  water 
supply,  to  guarantee  a  steady  flow  throughout  the  year 
from  that  point  on.  The  capacity  of  the  aqueduct  between 
the  Haiwee  and  Fairmont  Reservoirs  is  430  cu.  ft.  per 
second,  giving  opportunity  to  refill  the  latter  and  at  the 
same  time  maintain  a  flow  beyond  it  of  400  cu.  ft.  per 
second  in  case  it  becomes  neces.sary  to  draw  on  the  latter 
reservoir  because  of  an  interruption  between  it  and  the 
former  storage  basin.  The  capacity  of  the  aqueduct  and 
the  hydraulic  works  in  connection  with  the  power  plants 
between  the  Fairmont  and  Dry  Canon  Reservoirs,  a  dis¬ 
tance  of  20  miles,  is  1600  cu.  ft.  per  second,  in  order  that 
the  flow  may  be  varied  between  the  two  most  important 
power  sites  of  San  Francisquito  Nos.,i  and  2  during  the 
day.  The  Fairmont  and  Dry  Canon  Reservoirs  will  be 
utilized  chiefly  for  regulation  duty.  The  former  is  capable 
of  supplying  the  full  flow  of  400  cu.  ft.  per  second  for  nine 
days.  The  latter  is  intended  to  equalize  the  variation  in 
flow  past  the  tw'o  power  plants  above  mentioned,  in  order 
to  provide  a  steady  continuous  flow  of  400  cu.  ft.  south  to 
the  San  Fernando  Reservoir.  12  miles  distant.  The  water¬ 
shed  drained  by  the  Owens  River  and  its  tributaries  covers 
an  area  of  about  2800  square  miles,  including  the  eastern 
slope  of  the  Sierra  Nevada  Mountains  from  Dead  Man 
Divide,  near  the  headwaters  of  the  river,  south  about  125 
miles. 

CONTROL  OF  W.ATER  AND  POWER  OUTl’UT. 

The  Long  \^alley  Reservoir  is  so  located  that  it  can  con¬ 
trol  the  flow  during'  years  of  excessive  discharge  of  the 
Owens  River  and  its  upper  tributaries.  Water  .so  im- 
l)ounded  may  be  held  against  dry  seasons.  This  re.servoir 
site  is  located  about  30  miles  northwest  of  the  intake,  where 
a  (lam  diverts  the  waters  of  the  Owens  River  into  the 


aqueduct.  The  llaiwee  Reservoir  will  handle  the  seasonal  service  without  mutual  disturbance  under  widely  varying 

regulation  of  stream  discharge,  having  sufficient  capacity  conditions  of  demand, 

to  receive  the  increment  of  flow  from  the  diversion  canal 
leading  southward  from  the  intake,  and  to  deliver  a  con¬ 
tinuous  draft  of  430  cu.  ft.  per  second.  The  Long  Valley 
and  flaiwee  Reservoirs,  working  in  conjunction,  will 
insure  a  continuous  supply  which  can  be  depended  upon 
under  practically  all  anticipated  conditions.  The  b'air- 
mont  Reservoir  is  of  sufficient  capacity  to  regulate  the 
flow  of  water  through  the  power  conduit  to  meet  hourly 
fluctuations  in  the  demand  for  electricity.  This  conduit 
runs  from  the  south  end  of  the  Elizabeth  tunnel  through  a 
series  of  short  tunnels  and  steel  pressure  pipe  to  San  Fran- 
cisquito  power  plant  No.  i,  which  is  about  8  miles  south¬ 
west  of  the  reservoir.  The  whole  system  will  be  under 
hydrostatic  pressure  in  order  to  utilize  the  total  head  from 
the  water  surface  of  the  Fairmont  Reservoir.  I'he  gross 
head  on  the  waterwheels  in  the  station  will  be  abtmt  <)40  ft. 
when  the  power  conduit  is  carrying  its  maximum  flow  of 
1000  cu.  ft.  per  second.  The  net  head  will  be  826  ft. 

A  peak  load  of  70.500  hp  can  thus  be  developed  from 
this  plant,  the  average  development  for  each  twenty-four 
hours  being  34,000  hp.  I'Tom  the  tailrace  of  this  plant 
water  will  be  conveyed  by  a  second  power  canal  35,000 
ft.  long  to  San  Francisquito  station  No.  2,  whose  net 
head  will  be  500  ft.  The  maximum  power  development 
for  peak  load  at  No.  i  will  approximate  52,500  kw,  while 
the  daily  average  development  will  be  23.000  kw. 

From  the  tailrace  of  San  Francisquito  station  No.  2  a  con¬ 
duit  14,400  ft.  long,  with  a  capacity  of  1000  cu.  ft.  per 
second,  will  lead  to  the  Dry  Canon  Reservoir.  .\s  indicated 
above,  the  latter  will  regulate  back  to  a  normal  flow  the 
fluctuating  discharges  through  the  power  plants  so  as  to 
reduce  the  size  of  the  aqueduct  below.  The  flow  of  water 
through  the  power  conduit  will  vary  from  about  80  cu.  ft. 
to  a  maximum  of  1000  cu.  ft.  per  second,  according  to 
the  load.  The  remaining  plants  of  the  system  will  be 
operated  upon  a  constant  discharge  of  water  corresponding 
to  the  steady  flow  of  the  aqueduct. 

With  the  steady  flow  of  400  cu.  ft.  per  second  in  the 
aqueduct  the  capacity  of  the  power  sites  outside  the  San 
h'rancisquito  Canyon  will  provide  for  the  continuous  de¬ 
velopment  of  about  14,000  kw.  which  is  expected  to  repre¬ 
sent  under  full  development  substantially  the  minimum  de¬ 
mand  occurring  during  the  early  morning  hours  in  the  Los 
.\ngeles  consuming  district.  Superimposed  upon  this  uni¬ 
form  output  of  14,000  kw  sustained  by  these  steady-flow 


F.WOR.Mil.E  T01'0(;R.\!*II  U'  COXDITIONS. 

The  general  plans  above  outlined  include  the  utmost  pos¬ 
sible  reliability  in  all  constructions  relative  to  the  hydraulic 
development.  No  side-hill  work  involving  risk  to  conduit 


Fig.  5 — Electric  Shovel  on  Open  Conduit,  Mojave  Valley. 


by  slides  is  required.  For  all  parts  of  the  line  under  pres¬ 
sure  the  water  will  be  carried  either  in  concrete-lined  tun¬ 
nel  or  steel  pressure  pipes,  and  elsewhere  in  concrete  tunnel 
or  conduit  in  accordance  with  designs  already  developed 
in  connection  with  the  general  aqueduct  project.  A  point 
of  special  importance  is  found  in  the  diversion  and 
handling  of  water  along  the  line  of  the  aqueduct,  entirely 
removed  from  possible  influence  or  interruption  by  tor¬ 
rential  streams.  The  storage  reservoirs  will  insure  a 
steady  flow  throughout  the  year,  thus  eliminating  inter¬ 
ruptions  or  irregularity  of  service  due  to  an  annual  low- 
water  period  or  to  the  vagaries  of  stream  flow.  In  brief, 
the  entire  program  of  water  flow  with  reference  to  power 
development  will  be  under  complete  control  with  reference 
to  the  power  demand,  and  will  possess  the  maximum  pos¬ 
sible  reliability  and  regularity  throughout  the  year  inde¬ 
pendent  of  seasonal  changes  which  exercise  so  important 
an  influence  on  the  character  of  service  under  the  usual 
conditions  of  hydraulic  power  development.  A  .striking 
feature  of  the  situation  is  the  absence  of  need  for  the 
construction  of  an  auxiliary  steam  generating  plant  to 
maintain  the  requisite  volume  of  service  at  all  times. 

Further,  the  subdivision  of  power  development  among 
seven  or  more  power  sites  distributed  along  the  line  of  the 
aqueduct  or  its  feeders  will  permit  certain  periods  of  over¬ 
haul  and  repair  among  the  various  plants  without  serious 
interruption  in  the  delivery  of  power  at  the  terminal  point 
in  accordance  with  the  demands  of  the  load.  The  condi¬ 
tions  of  climate,  topography  and  accessibility  for  construc¬ 
tion,  patrol  and  maintenance  along  the  right-of-way  are 
more  favorable  than  tho.se  generally  encountered  under 
similar  conditions  elsewhere.  This  is  particularly  true 
regarding  the  freedom  from  electrical  storms  and  presence 
of  large  birds,  which  are  specific  causes  of  many  interrup¬ 
tions  of  service  over  similar  transmission  lines  in  other 
regions.  The  location  of  generating  stations  is  such  that 
the  total  daily  energy  delivered  to  Los  Angeles  will  be 
transmitted  over  the  moderate  average  distance  of  65 
miles,  while  the  corresponding  average  distance  for  the 
required  to  accommodate  the  energy  at  the  time  of  maximum  power  demands  will  be  55 

the  day  must  vary  from  zero  miles.  .\s  the  principal  regulating  stations  will  be  located 

e  of  the  regulating  and  stor-  near  the  city,  the  control  of  operation  of  distant  and 

the  power  and  main  water  smaller  sources  of  power  will  be  effected  with  a  corre- 

incipal  points  of  flowage  and  sponding  increase  of  reliability,  effectiveness  and  economy, 

rdinal  feature  of  the  entire  In  other  words,  the  development  of  about  70  per  cent  of 

inuous  wat^'r  and  electrical  the  power  in  two  large  blocks  in  .San  Francisquito  stations 


Characteristic  View  Along  21  Miles  of  Unlined  Canal  In 
Owens  Valley. 
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will  tiiininiize  the  superintendence  and  labor  charges  and 
eliminate  the  need  of  special  facilities  in  the  way  of  syn¬ 
chronous  condensers  or  their  equivalent  for  controlling 
power-factors  and  regulating  terminal  voltage. 

IMTl.VI.  l*OWEK  DEVEI.OI’.MENT. 

The  initial  development  of  permanent  hydroelectric 
power  on  a  large  scale  in  connection  with  the  aqueduct 
centers  in  the  ])lant  known  as  San  I'rancisquito  Xo.  i, 
which  will  at  first  he  supplemented  by  existing  hydro¬ 
electric  installations  in  the  Cottonwood  and  Division  Creek 
districts.  The  ultimate  jtlans  of  the  bureau  provide  for  the 
installation  of  four  loo.ooo-volt.  three-phase  transmission 
lines  between  a  suitable  substation  at  I.os  Angeles  and  the 
.San  Fernando  and  .San  h'rancisquito  plants,  and  two  similar 
lines  Connecting  the  latter  with  the  Haiwee  and  Cottonwood 
stations.  'I'he  Ihg  Pine  and  Owens  River  stations  are  to 
be  developed  at  a  later  period.  'I'he  high-tension  lines 
will  be  installed  in  accordance  with  the  best  steel  tower  and 
suspension  insulator  practice,  with  three  or  more  switching 
stations  to  provide  for  flexible  operation  of  circuits  in  the 
field.  I'he  Cottonwood  and  Division  Creek  plants  now  in 
service  were  installed  mainly  for  construction  purposes. 

SAN  FRANCISyl'ITO  NO.  I  PLANT. 

The  .San  I'rancisquito  Xo.  i  station  will  be  the  first  large 
plant  on  the  aqueduct  to  be  constructed.  It  is  to  be  located 
in  the  canyon  of  the  same  name,  40  miles  north  of  Los 
.\ngeles,  and  will  contain  ultimately  six  alternators,  direct- 
driven  by  impulse  waterwheels.  The  present  installation 
will  be  three  units  of  7500-kw  rating,  the  generators  being 
of  the  revolving-field  type  and  capable  of  delivering  9375 
kva.  I'he  frequency  of  the  system  will  be  50  cycles.  Each 
generator  will  deliver  three-phase  energy  from  a  Y-con- 
nected  armature  winding,  the  potential  being  6600  volts 
between  terminals.  F'ach  generator  will  be  direct-con¬ 
nected  on  a  horizontal  shaft  to  two  waterwheels  of  the  im- 
pukse  type,  the  effective  head  ranging  from  800  ft.  to  900  ft. 
I'he  two  waterwheel  units  will  in  each  case  be  required  to 
deliver  10.470  hp  at  870-ft.  head  and  maximum  efficiency. 
.‘\t  a  head  of  800  ft.  each  pair  of  wheels  will  be  called  upon 


Fig.  6 — View  Showing  Type  of  Tunnel  Construction. 


to  deliver  14.000  hp  at  emergency  peak  load.  Each  wheel 
will  operate  at  200  r.p.m.  Water  will  be  supplied  to  the 
wheels  through  60-in.  independent  steel  penstocks,  and  each 
runner  will  be  equipped  with  two  needle  nozzles  and  shut¬ 
off  valve  connections  between  the  nozzles  and  the  penstock. 
Supplementary  hand-operated  valves  will  also  be  installed. 
With  a  view  toward  securing  economy  of  water  the 


methods  of  nozzle  and  jet  control  are  to  include  suitable 
means  for  securing  minimum  waste  water  at  times  of  sud¬ 
den  rejected  load.  Provision  is  to  be  made  in  connection 
with  the  nozzle  for  by-passing  the  water,  when  the  unit  is 
not  in  use,  to  a  capacity  of  not  less  than  6o  cu.  ft.  per 
second  per  nozzle.  Means  are  also  to  be  provided  at  a 
point  immediately  beyond  the  wheel  for  absorbing  the 


Fig.  7 — Electric  Mine  Locomotive,  Elizabeth  Lake  Tunnel. 


energy  of  the  jet  when  operated  as  a  by-pass,  or  when 
directed  in  line  with  the  buckets  with  the  wheel  running 
above  normal  speed.  'Fhe  tailrace  is  to  be  protected  from 
erosion  by  the  installation  of  steel  plates.  The  special 
importance  of  the  requirement  in  regard  to  the  baffling  and 
quieting  of  all  free  jets  is  found  in  the  fact  that  on  account 
of  topographical  conditions  the  tailraces  must  be  of  mini¬ 
mum  practical  length  beyond  the  power  house,  discharging 
into  a  narrow  forebay  from  which  water  flows  into  the 
tunnel  lead  to  the  next  lower  station.  Each  unit  will  be 
equipped  with  an  automatic  oil-pressure  governor,  with 
means  for  disconnecting  either  nozzle  at  will  from  the  gov¬ 
ernor  control.  The  general  arrangement  for  regulation 
and  control  includes  provision  for  operating  the  needle 
valve  under  either  hand  or  governor  control  as  desired, 
and  with  means  for  passing  from  one  to  the  other  while  in 
operation.  Remote  control  of  the  governor  from  the 
switchboard  will  also  be  a  feature.  A  centralized  system 
of  oil  service  for  governor  operation  will  be  used.  The 
instantaneous  change  in  speed  from  no  load  to  full  load 
is  not  to  exceed  12  per  cent  and  the  permanent  change  2 
per  cent. 

IIYUKAUI.IC  FEATURES  BEARINC.  UI’ON  SAFE  OPERATION. 

Water  will  be  supplied  to  the  San  F'rancisquito  station 
Xo.  I  by  three  84-in.  steel  penstocks  leading  from  a  surge 
chamber  in  the  power  conduit  to  a  point  about  1400  ft. 
down  the  power  drop.  Here  each  penstock  will  divide  by 
a  V-connection  into  two  6o-in.  pipes  which  will  be  carried 
to  the  power  house,  a  distance  of  about  2000  ft.  further. 
To  avoid  water  hammer,  pressure  waves  or  sudden  changes 
of  head  in  the  power  conduit,  it  is  planned  to  locate  a  surge 
chamber  above  the  end  of  the  conduit  at  the  head  of  the 
penstocks.  This  chamber,  which  is  to  b«  of  reinforced 
concrete,  will  be  about  120  ft.  in  height,  30  ft.  in  diameter 
at  the  bottom  and  too  ft.  at  the  top.  and  it  will  allow  an 
increased  flow  of  400  cu.  ft.  per  second  at  the  power  house 
at  any  time,  regardless  of  the  initial  or  existing  flow  within 
the  ultimate  looo-cu.  ft.  limit,  experiencing  a  fall  in  surge 
chamber  water  level  below  the  hydraulic  grade  line  corre- 


February  io,  1912. 


ELECTRICAL  WORLD. 


305 


spending  to  the  increased  flow.  In  other  words,  the  water 
level  in  the  surge  chamber  will  gradually  settle  down  to 
this  steady  condition,  thus  avoiding  any  oscillations,  as 
well  as  the  possibility  of  the  water  level  dropping  down  to 
the  tunnel  and  admitting  air.  With  this  arrangement  a 
complete  shutdown  of  the  power  house  can  effect  only  a 
gradual  rise  of  the  water  in  the  chamber,  causing  some 
spilling  in  extreme  cases.  The  flow  past  this  plant  and  past 
the  second  station  in  the  canyon  may  vary  from  practically 
nothing  to  1000  cu.  ft.  per  second,  and  on  account  of  the 
friction  in  the  long  pressure  conduit  of  this  station,  added 
to  the  friction  in  the  penstock,  the  net  head  will  vary  from 
941  ft.  (being  the  static  head  with  zero  flow)  to  826  ft.  at 
flows  of  1000  cu.  ft.  per  second.  The  average  output  at 
the  switchboard  will  be  22,600  kw  and  the  maximum  52,000 
kw.  It  is  proposed  to  install  six  generating  units  without 
any  considerable  excess  of  generating  capacity,  for  the 
reason  that  the  plant  is  but  one  of  several  constituting  the 
system,  the  various  units  being  in  operation  less  than  hall 
of  each  day  on  account  of  the  variable-flow  feature. 

.\UXILIARY  EQUIPMENT. 

Three  exciters  will  ultimately  be  installed  at  the  first 
station,  the  present  equipment  being  two  250-kw,  125-volt 
generators  with  armatures  mounted  on  horizontal  shafting, 
each  driven  directly  by  an  impulse  waterwheel  of  450-hp 
rating  overhung  on  the  end  of  the  shaft.  The  speed  will  be 
400  r.p.m.  At  its  best  efficiency  each  wheel  will  deliver  300 
hp  at  the  shaft  under  870  ft.  head.  Each  unit  will  be  pro¬ 
vided  with  fixed  nozzle,  needle-valve  and  governor  control 
through  oil-pressure  operation.  The  no-load  to  full-load 
regulation  required  will  be  limited  to  6  per  cent  instantane¬ 
ous  changes  and  2  per  cent  permanent  speed  change.  An 
independent,  central,  automatically  controlled  oil-pumping 
system,  with  pumps  and  pressure  reservoirs  in  duplicate,  is 
to  be  installed,  with  sufficient  capacity  for  operating  six 
main  and  three  exciter  units.  Motor-driven  geared  pumps 
in  duplicate  are  to  be  used,  each  pump  having  its  own  air- 
pressure  reservoir  for  operating  either  singly  or  intercon¬ 
nected.  The  oil  supply  for  the  pump  is  to  be  drawn  in  each 
case  from  a  single  open  reservoir,  and  the  oil  for  operating 
governor  pressure  cylinders  is  to  be  discharged  into  the 
same  reservoir,  thus  insuring  an  open  rather  than  a  closed 
system  of  oil  circulation.  Each  pump  is  to  discharge  into 
a  separate  closed  pressure  chamber  under  air  pressure,  the 
chambers  being  of  capacity  sufficient  to  serve  for  not  less 
than  six  full-stroke  movements  of  the  regulating  apparatus 
for  the  three  main  generating  units,  independently  of 
pump  operation.  The  motor  operation  will  be  started  and 
stopped  by  automatic  pressure-regulating  apparatus. 

Three  safety  relief  and  by-pass  valves  will  be  installed, 
one  for  each  penstock,  adjusted  for  operation  between  400 
lb.  and  500  lb.  per  square  inch,  and  each  sufficient,  when 
operated  under  500  lb.  pressure,  to  prevent  a  rise  in  pres¬ 
sure  above  550  lb.,  due  to  sudden  reduction  of  discharge  at 
the  nozzles  by  a  volume  of  100  cu.  ft.  per  second. 

TR.\NSFORMERS. 

Ten  single-phase,  shell-type,  oil-insulated,  water-cooled 
step-up  transformers  will  be  installed  at  the  plant,  each 
rated  at  3150  kva,  with  low-tension  primaries  wound  for 
6600  volts  and  secondaries  delivering  61,000  volts  at  no 
load.  These  units  will  be  operated  three-phase  in  banks 
of  three,  with  secondaries  Y-connected  and  neutrals 
grounded. 

Details  of  the  other  plants,  with  the  exception  of  the 
equipment  now  in  construction  use,  have  not  as  yet  been 
elaborated,'  but  the  principal  features  are  covered  below. 

OUTLINE  OF  DESIG.N  OF  OTHER  PROPOSED  PLANTS. 

The  San  Francisquito  No.  2  plant  will  be  operated  under 
the  same  conditions  of  output  variation  as  No.  i  station. 
It  is  intended  to  provide  sufficient  forebay  capacity  to  per¬ 
mit  bringing  these  two  plants  up  to  full-load  conditions  at 


the  same  time  during  the  evening  peak,  thus  avoiding  ap¬ 
preciable  waste  of  water.  The  average  output  will  be 
13,167  kw  and  the  maximum  33,000  kw.  It  is  intended  that 
six  units  shall  be  installed. 

The  Haiwee  plant  will  be  located  10.260  ft.  below  the 
Haiwee  Reservoir  and  connected  with  it  by  a  steel  pres¬ 
sure  pipe  IO  ft.  in  diameter.  The  flow  of  water  from  this 
reservoir  will  be  controlled  from  the  power  house,  thus 
making  the  head  of  water  in  the  reservoir  available  for 
power  service  in  addition  to  the  natural  drop  in  the 
aqueduct  grade  at  this  point.  The  plant  will  have  con¬ 
tinuous  output  during  the  day  equal  to  about  4500  kw.  As 
stated,  a  full  and  steady  flow  of  water  past  this  station  will 
be  accomplished,  probably  by  automatic  equipment  with 
supplementary  means  of  manual  control. 

The  power  project  at  San  Fernando  is  similar  to  that 
at  Haiwee,  in  that  the  water  must  be  passed  continuously 
regardless  of  power  demands.  The  net  head  at  this  point 
will  be  281  ft.,  giving  an  output  at  the  switchboard  of 


Fig.  8 — 33, 000- Volt  Portable  Substation;  Outdoor-Type  Trans¬ 
formers. 


about  7000  kw.  The  tailrace  will  discharge  directly  into 
the  San  Fernando  Reservoir. 

ELECTRICITY  IN  AQUEDUCT  CONSTRUCTION. 

A  Striking  feature  of  the  aqueduct  development  is  the 
extent  to  which  electrical  energy  has  been  used  in  the  gen¬ 
eral  work  of  construction.  In  the  Proceedings  of  the 
.American  Institute  of  Electrical  Engineers  for  August, 
1910,  many  details  of  this  work  are  set  forth  by  the  chief 
electrical  engineer,  Mr.  E.  F.  Scattergood,  of  the  Bureau 
of  Los  Angeles  Aqueduct  Power,  under  the  title  “Electric 
Power  in  the  Construction  of  the  Los  Angeles  Aqueduct.” 
In  concluding  this  resume  of  the  hydroelectric  development 
of  the  aqueduct  project  only  brief  mention  can  be  made  of 
these  applications,  although  their  economic  importance  to 
the  work  as  a  whole  might  well  be  emphasized. 

Two  independent  systems  of  power  distribution  have  been 
operated  along  the  line  of  the  aqueduct.  The  first,  known 
as  the  Saugus  system,  extends  from  the  south  end  of  Fer¬ 
nando  tunnel  to  the  Fairmont  tufa  mill,  and  is  connected 
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to  the  Castaic  substation  of  the  Southern  California  Edison 
Company,  covering  a  total  of  about  40  miles  of  33,000-volt 
transmission  and  having  connected  nine  step-down  trans¬ 
former  stations.  These  stations  contain  1375  kw  in  step- 
down  transformers  reducing  to  either  440  or  2200  volts,  as 
desired,  440  volts  being  the  standard.  The  second  power 
network,  known  as  the  Cottonwood  system,  extends  from 
the  intake  along  the  line  of  the  aqueduct  to  the  Pinto  Hills, 
a  distance  of  about  147  miles,  and  from  the  hills  to  the 
aqueduct  cement  plant,  17  miles  west,  making  a  total,  in¬ 
cluding  branches  to  the  Division  Creek  and  Cottonwood 
Creek  plants,  of  i65  miles  of  33,000-volt  transmission.  Of 
this  line  146  miles  are  of  Xo.  4  three-phase  copper,  Xo.  2 
and  Xo.  6  copper  being  used  on  the  remainder.  I  he  total 
transformer  installation  along  this  system  aggregates  3645 
kw.  Nearly  all  were  shipped  with  oil  in  the  cases  to  avoid 
the  inconvenience  of  drying  out  at  isolated  points  along 
the  line.  All  of  the  later  purchases  are  of  a  portable  out¬ 
door  type,  in  boiler-iron  cases,  with  covers  made  oil-tight 
as  well  as  water-tight.  In  general,  the  transmission  cir¬ 
cuits  are  of  bare  copper  carried  on  two-part  7-in.  porcelain 
insulators  supported  on  15-in.  and  6-ft.  cross-arms  carried 
on  30-ft.  wooden  poles  spaced  ft.  apart.  I  he  average 
cost  of  1 51  miles  of  line  on  the  Cottonwood  system  was 
$8f)2.5o  per  mile,  about  one-fifth  of  the  line  being  run 
through  rough  mountainous  country.  The  wagon  haul  for 
the  entire  line  averaged  from  12  to  15  miles. 

rile  Cottonwood  system  is  supplied  by  two  plants  at 
Division  Creek  having  a  combined  rating  of  750  kw.  and 
by  the  station  at  Cottonwood  Creek,  which  has  a  rated 
capacity  of  1500  kw.  These  plants  are  run  in  parallel  with 
a  1500-kva  Curtis  turbine  installation  located  at  the  cement 
plant,  supplementing  the  latter  at  times  of  day  when  there 
is  an  excess  of  temporary  hydroelectric  power.  This  con¬ 
nection  has  resulted  in  a  decided  saving  in  the  cost  of  fuel 
oil.  covering  the  cost  of  making  the  extension  in  about  15 
months. 

EtONO.MY  (!F  EI.ECTKIC  POWER. 

Hydroelectric  power  was  selected  for  construction  service 
on  the  sections  where  the  work  is  heavy  and  the  power 
requirements  large,  since  careful  figures  showed  that  elec¬ 
tricity  could  be  generated  at  certain  central  points  and  de¬ 
livered  at  the  work  at  a  lower  cost  than  could  be  realized 
by  the  distribution  of  the  necessary  generating  machinery 
and  fuel  along  the  line.  In  each  case  the  interest  on  the  in¬ 
vestment  and  the  total  depreciation  of  the  systems,  with  the 
exception  of  a  reasonable  salvage  from  the  machinery  and 
copper,  were  included.  Analyses  of  the  cost  of  power  in 
the  Jawbone  division  of  the  aqueduct  show  that  with  oil  at 
$1.25  per  barrel  energy  could  not  be  delivered  at  the  Jaw¬ 
bone  tunnel  stations  for  less  than  2  cents  per  kw-hour  with 
steam-plant  generation.  A  similar  steam  plant  for  the 
Grapevine  and  Little  Lake  divisions  would  have  resulted 
in  a  cost  of  over  3  cents  per  kw-hour  delivered  at  step- 
down  voltage,  the  cost  of  oil  there  being  not  less  than 
$2.50  per  barrel.  These  figures  would  have  applied  par¬ 
ticularly  for  sections  using  the  larger  amounts  of  power, 
no  provision  being  made  for  many  miles  along  which 
small  quantities  of  energy  were  required.  Experience 
showed  that  distillate  engines  give  very  unsatisfactory  re¬ 
sults  for  these  small  amounts  of  power,  on  account  of  the 
severe  conditions  of  operation,  frequent  changes  of  loca¬ 
tion  and  excessive  amount  of  wind  and  dust  to  be  faced. 
The  actual  cost  of  power  from  the  hydroelectric  system  has 
been  about  i.i  cents  per  kw-hour  delivered  at  step-down 
voltage  at  points  along  the  line  between  the  intake  and  the 
cement  plant.  The  price  paid  the  Southern  California 
Edison  Company  has  been  about  1.2  cents  per  kw-hour,  de¬ 
pending  somewhat  upon  the  load  conditions. 

CONNECTED  DOWER  I.O.\D  FOR  CONSTRUCTION  WORK. 

The  applications  of  electricity  to  construction  at  the 
height  of  the  field  work  on  the  aqueduct  required  the  use 


of  3470  hp  in  alternating-current  motors  between  the  in¬ 
take  and  the  Pinto  Hills.  The  character  of  the  service  is 
shown  in  the  table  below. 

About  20  miles  of  aqueduct  in  the  Owens  Valley  were 
built  by  dredges.  Four  electric  shovels  are  used  in  conduit 
excavation  in  the  open  country.  There  are  about  18 
miles  of  rock  tunnels  and  3  miles  of  earth  tunnels  provided 
for  by  the  power  system.  The  typical  tunnel  equipment 
consists  of  one  air-compressor  driven  by  a  loo-hp,  440-volt, 
three-phase  induction  motor,  one  80-kw  motor-generator 
set  providing  direct  current  for  electric  locomotives  and  the 
lighting  and  small  power  uses,  including  pumps,  blowers 
and  machine-shop  drive.  Two  suction  dredges  used  in  the 
Owens  Valley  were  each  equipped  with  a  12-in.  centrifugal 
pump  driven  by  a  loo-hp,  440-volt  induction  motor,  a  cutter 
run  by  a  40-hp  motor,  a  jetting  pump  driven  by  a  40-hp 
motor,  and  a  20-hp  motor  for  hoist  operation.  The  step- 
down  transformers  were  mounted  on  a  float  and  sup¬ 
plied  with  energy  through  three-conductor,  submarine, 
armored  cable.  Twelve  3-ton  electric  locomotives  with 
1200-11).  drawbar  pull  at  6  miles  per  hour  have  been 
used  in  handling  excavated  material  and  concrete, 
greatly  reducing  the  cost  of  operation  and  permitting  the 
mixing  and  rock-cru.shing  plants  to  be  located  at  the 
most  economical  points.  .Apart  from  the  relative  cost 
of  electric  and  distillate-engine  i)ower.  the  division  engi¬ 
neers  have  found  that  the  cost  of  maintaining  and  operat¬ 
ing  internal-combustion  engines  under  the  conditions  ex¬ 
perienced  along  such  work  is  in  itself  greater  than  the  cost 
of  supplying  the  electric  power,  including  the  charge 
against  them  for  the  energy,  as  well  as  the  equipment 
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Machinery  Electrically  Driven. 


Two  suction  dredges . 

One  dipper  dredge,  1  J-yd.  dinner  . 
Four  electric  shovels,  J-yd.  dippers. 

Tufa  regrinding  mill . 

Haiwee  dam,  hydraulic  work . 


Herse-  Power  in  Motors. 


Eight  air  compressors,  SOO  cu.  ft.  each . 

Eight  motor-generators.  80  kw  each . 

Seven  rock  crushers,  10  and  20  tons  ner  hour . 

Twenty-eight  concrete  mixers,  6  and  10  cu.  ft.  per 

batch .  . 

Seven  blowers,  KI.SO  cu.  ft.  per  minute  each . 

Three  hoists . . 

Two  pumps . 


Totsl  rated  horse-power  of  motors 


beyond  the  transformers.  'I'hey  further  state  that  the  in¬ 
terruptions  which  they  have  experienced  in  concrete  work 
with  distillate  engines  behind  an  electric  shovel  has  cost 
them  anywhere  from  $20  to  $40  per  day  after  the  engines 
have  been  in  use  a  few  months  and  begun  to  develop 
trouble  under  those  conditions.  The  saving  from  trans¬ 
mitted  energy  is  due  to  the  feature  of  reliability,  as  well 
as  to  that  saved  in  the  actual  cost  of  supplying  power  to 
the  mixers. 

A  complete  telephone  system  extends  from  the  Los 
.Angeles  offices  to  the  intake.  .About  260  miles  of  line  are 
in  service,  consisting  of  two  Xo.  10  copper  wires  strung 
on  separate  redwood  poles,  at  a  cost  of  $188  per  mile.  Esti¬ 
mates  showed  that  by  making  the  transmission  line  poles 
5  ft.  shorter  the  cost  of  an  entirely  independent  telephone 
line  would  be  no  greater  than  that  of  a  communication 
.service  established  on  the  former  poles. 

Arrangements  for  the  distribution  and  sale  of  electrical 
energy  from  the  permanent  aqueduct  plants,  upon  its 
arrival  at  Los  .Angeles,  have  not  yet  been  effected.  The 
policy  of  the  city  seems  definitely  determined  in  that  it  will 
have  its  own  di.stributing  system  either  by  installation  or 
by  purchase  of  existing  systems.  It  is  estimated  that  an 
initial  substation  capacity  covered  by  nine  5000-kva  trans¬ 
formers  will  be  required. 


Fekrcary  io,  1912. 
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AN  ELECTROPHYSICAL  EXPLANATION  OF 
GRAVITATION. 


An  Analysis  of  the  Cause  of  Gravitation  and  Comparison 
with  the  Gravitational  Constant  on  the  Basis 
of  Corpuscular  Rotation. 

By  Ai-hert  C.  Crehoke,  Ph.  U. 

To  the  Editor  of  Electrical  World: 

Sir: — The  following  paper  on  “An  Analysis  of  the  Cause 
of  Gravitation  and  Comparison  with  the  Gravitational  Con¬ 
stant’’  is  one  of  a  series  on  the  subject  of  the  corpuscular- 
ring  theory  of  the  atom  which  will  soon  be  published.  The 
paper  on  gravitation  is  one  of  the  last  of  the  series,  and  it 
was  not  my  intention  to  publish  this  in  advance  of  the 
others  until  recently  urged  to  do  so.  There  are  some  refer¬ 
ences  to  the  other  papers  in  this  one,  and  the  point  of  view 
would  be  better  understood  if  the  others  could  be  read  first. 
The  table  of  atomic  weights  is  completely  explained  on  the 
ring  theory,  and  the  explanation  involves  the  conception 
of  the  corpuscles  or  electrons  revolving  in  rings  within  the 
sphere  of  positive  electricity  with  a  velocity  very  nearly 
that  of  light.  Taking  this  assumption  together  with  the 
method  of  explaining  atomic  weights  it  has  been  possible 
to  calculate  the  total  amount  of  kinetic  energy  due  to  the 
motion  of  the  corpuscles  in  an  atom,  and  from  this  the  total 
kinetic  energy  in  a  gram  of  many  elementary  and  compound 
gases.  Strangely  enough,  the  kinetic  energy  per  gram 
comes  out  nearly  constant  in  all  the  substances  examined, 
riiat  this  was  established  afterward  hv  finding  an  explana¬ 
tion  for  gravitation  is  a  remarkable  confirmation  both  of 
the  gravitational  theory  and  of  the  method  of  explaining 
atomic  weights. 

Albert  C.  Creuore. 

Laboratory.  Yonkers.  X.  Jan.  5.  1912. 


Since  the  velocity  of  the  corpuscles,  as  shown  in  another 
paper,  is  supposed  to  approach  to  within  an  exceedingly 
small  difference  less  than  the  velocity  of  light,  the  diflference 
there  given  being  represented  by  numbers  of  the  order  of 
io'*“  cm  per  second,  it  is  proper  to  consider  that  the  magnetic 
field  accompanying  all  corpuscles  moving  with  such  veloci¬ 
ties  is  confined  within  narrow  limits  to  the  equatorial  plane, 
the  field  strength  both  in  front  of  and  behind  the  plane  being 
zero,  and  that  in  the  plane  very  intense. 

CIRCULAR  ORBITS. 

In  the  atoms  the  orbits  of  the  corpuscles  are  circular 
paths,  having  the  center  of  the  sphere  as  their  common 
center.  The  magnetic  field  of  a  corpuscle  under  these  con¬ 
ditions  is  confined  to  a  plane  containing  the  center  of  the 
corpuscle  and  the  center  of  the  sphere,  the  plane  of  the 
field  being  perpendicular  to  the  orbit.  Fig.  i  represents 
this  condition,  the  plane  of  the  paper  being  the  plane  of 
the  orbit ;  the  corpuscle  at  A  moves  in  the  circle  with  () 
as  center,  which  is  also  the  center  of  the  sphere.  The 
line  QA'OAB'  represents  the  intersection  of  the  plane  of 
the  magnetic  field  due  to  the  moving  corpuscle  A  with  the 
plane  of  the  orbit,  the  plane  of  the  field  being  perpendic¬ 
ular  to  the  paper.  .>\s  the  corpuscle  revolves  in  its  orbit  this 
magnetic  plane  accompanies  it,  revolving  about  the  axis  of 
the  orbit  perpendicular  to  the  paper  at  O. 

EFFECT  OF  CORPUSCLE  ON  AN  EXTERNAL  ATOM. 

There  is  no  limit  to  the  distance  to  which  the  magnetic 
sheet  due  to  the  motion  of  the  corpuscle  in  question  extends, 
the  equatorial  plane  OH  extending  on  every  side  indefinitely 


far  as  it  revolves.  Let  sphere  at  B  represent  another  atom, 
a  sphere  of  positive  electricity  containing  a  ring  of  cor¬ 
puscles.  As  the  magnetic  plane  OB  due  to  the  corpuscle  A, 
in  describing  its  revolution  at  a  uniform  rate,  strikes  the 
sphere  of  positive  electricity  B,  this  sphere  experiences  a 
momentary  force  of  attraction  toward  the  corpuscle  at  A. 
This  force  lasts  for  a  brief  time  only,  while  the  plane  of  the 
magnetic  field  OB  is  moving  across  the  sphere  B.  that  is, 
while  it  describes  the  angle  a.  the  apparent  angular  diameter 
of  B  as  seen  from  0. 

The  reason  that  there  is  an  attraction  on  the  sphere  B 
during  this  brief  time  is  because  the  magnetic  field  of  force, 
having  a  direction  perpendicular  to  the  plane  of  the  paper 
at  the  position  of  sphere  B,  is  moving  at  high  velocity  in 
the  plane  of  the  paper  in  a  direction  perpendicular  to  the 
magnetic  plane  AB.  This  moving  magnetic  field  produces — 
as  is  well  known — an  emf  at  right  angles  to  each  of  the 
former  directions,  that  is,  an  emf  within  B  in  a  direction 
toward  the  center  O  in  the  plane  of  the  paper. 

There  is  reason  to  believe  that  the  magnetic  planes  do 
not  have  a  similar  effect  upon  the  negative  corpuscles 
within  the  sphere  of  positive  electrification,  because  they 
are  in  rapid  motion  accompanied  by  magnetic  sheets,  as 
pointed  out  later,  and  the  effect  on  the  corpuscles  is  taken 
as  zero. 

When  the  corpuscle  arrives  at  A',  the  point  diametrically 
opposite  in  its  orbit,  the  plane  of  its  magnetic  field  again 
sweeps  across  the  atom  B,  after  A  has  made  one-half  a  revo¬ 
lution.  In  this  manner  the  force  upon  the  atom  B  due  to 
the  corpuscle  A  is  not  a  continuous  force,  but  is  a  ra])id 
succession  of  pulses,  one  every  half  revolution  of  the  mov¬ 
ing  corpuscle  A. 

If  there  were  two  or  more  corpuscles  in  the  ring  of  the 
atom,  each  would  have  an  equal  effect  upon  the  sphere  at 


A  simple  explanation  of  the  force  of  gravitation  follows 
as  a  direct  consequence  of  the  hypothesis  of  corpuscles  re¬ 
volving  within  the  atoms  at  high  speeds  approximating  the 
velocity  of  light.  To  understand  this  let  us  consider  the 
fundamental  solution  of  the  problem  of  the  moving  charged 
sphere. 

Take  the  case  of  a  single  corpuscle  moving  in  any  curve 
with  velocity  q.  In  the  solution  for  this  case  it  has  hee  1 
shown  that  the  electrostatic  field  surrounding  the  sphere, 
which  is  uniformly  distributed  in  every  direction  while  the 
corpuscle  is  at  rest  or  moving  with  velocities  slow  compared 
to  that  of  light,  becomes  jjolarized,  so  to  speak,  as  the 
velocity  increases  toward  that  of  light.  The  poles  are  the 
two  points  on  a  diameter  of  the  sphere,  the  one  being  on  the 
side  toward  which  the  sphere  is  moving  and  the  other  on 
the  side  from  which  it  is  moving.  The  circle  half  way 
from  pole  to  pole  may  be  called  the  equator.  The  effect  of 
the  motion  is  to  crowd  the  radial  tubes  of  electrostatic  force 
away  from  each  pole  and  concentrate  them  nearer  to  the 
equatorial  plane.  The  concentration  is  symmetrical  with 
respect  to  the  equator,  that  is,  they  are  crowded  away  from 
the  rear  pole  toward  the  equatorial  plane  as  much  as  they 
are  from  the  forward  pole.  Simultaneously  with  the  crowd¬ 
ing  of  the  tubes  of  electric  force  a  magnetic  field  is  gen¬ 
erated.  which  becomes  stronger  as  the  velocity  increases. 
The  lines  of  magnetic  force  are  circles  in  planes  perpen¬ 
dicular  to  the  direction  of  motion  of  the  sphere,  having  their 
centers  on^the  path  of  the  center  of  the  sphere.  These 
circular  tubes  of  magnetic  induction  are  crowded  together 
most  at  tlfe  equatorial  plane  where  the  force  is  greatest,  and 
as  the  velocity  of  the  corpuscle  increases  they  become  more 
and  more  crowded,  forming  a  plane  sheet  in  this  equatorial 
plane,  and  leave  all  other  regions  both  behind  and  in  front 
of  the  equator.  At  the  velocity  of  light  all  of  the  electric 
and  magnetic  force  is  concentrated  in  this  plane  equatorial 
sheet. 
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B,  but  the  forces  would  not  be  simultaneous.  They  would, 
however,  be  additive  or  cumulative,  and  the  total  force 
would  be  proportional  to  the  number  of  corpuscles  in  the 
atom.  In  like  manner  the  force  on  B  depends  upon  the 
number  of  units  of  positive  electricity  in  the  atom  B,  and 
as  this  is  the  same  on  the  average  as  the  charges  on  the 
corpuscles  within  it  we  see  that  the  law  of  force  of  attrac¬ 
tion  depends  upon  the  product  of  their  number  of  cor¬ 
puscles  ;  that  is,  upon  the  product  of  their  masses. 


DIFFERENTIAL  EFFECT. 


In  the  simplified  explanation  just  given,  attention  was  not 
directed  to  the  fact  that  when  the  corpuscle  is  on  the  farther 
side  of  the  orbit  at  A'  the  transit  of  the  magnetic  plane 
across  the  atom  B  develops  an  emf  at  B  in  the  opposite 
direction  to  that  which  is  developed  when  the  corpuscle  is 
at  A,  the  nearer  point  in  the  orbit.  That  is  to  say,  the  im¬ 
pulse  which  the  atom  B  receives  when  the  corpuscle  is  at 
A'  is  a  repulsion  away  from  O,  and  when  it  is  at  A  the  force 
is  an  attraction  toward  O.  For  the  direction  of  the  transit 
of  the  magnetic  plane  across  the  atom  B  is  the  same  during 
each  transit,  the  rotation  being,  say,  clockwise ;  but  the  mag¬ 
netic  field  itself  is  reversed,  being  in  a  downward  direction 
perpendicular  to  the  paper  in  one  case  and  in  an  upward 
direction  in  the  other.  The  two  impulses  which  succeed  each 
other  every  half  revolution  are,  therefore,  first  an  attraction 
when  the  corpuscle  is  at  A  and  a  repulsion  when  it  is  at  A'; 
but  the  attraction  is  always  the  greater  of  the  two  forces  be¬ 
cause  the  corpuscle  at  A  is  always  nearer  to  the  atom  B 
by  the  diameter  of  the  orbit  of  A,  and  consequently  the 
magnetic  force  is  slightly  greater  during  the  passage  at  A 
than  at  A'.  The  duration  of  the  time  of  transit  is  exactly 
the  same  in  each  case,  since  the  plane  revolves  around  the 
axis  O. 

This  differential  effect  accounts  for  the  fact  that  the  force 
of  gravity  is  so  infinitesimally  small.  It  has  been  recognized 
for  a  long  time  that  gravity  must  be  some  effect  of  the 
second  order  of  magnitude  smaller  than  corpuscular  forces, 
and  the  above  explanation  of  gravity  accounts  for  this  fact 
satisfactorily. 

All  revolving  corpuscles  cause  a  resultant  attraction. 

It  might  be  supj)osed  without  further  consideration  that 
another  atom  near  that  at  O,  in  which  the  rotation  of  the 
corj)uscles  in  their  orbit  is  in  the  opposite  direction,  say 
counter-clockwise  instead  of  clockwise,  might  entirely  neu¬ 
tralize  the  force  due  to  the  atom  O.  That  this  is  not  true  is 
easily  explained,  for  if  the  corpuscle  revolves  in  the  opposite 
direction  both  the  direction  of  the  magnetic  field  at  B  and 
the  direction  of  transit  of  the  field  across  the  sphere  are 
reversed  together,  the  result  being  that  the  force  is  still  an 
attraction  when  the  corpuscle  is  at  the  nearer  point  corre¬ 
sponding  to  A,  and  a  smaller  repulsion  when  at  the  farther 
point  corresponding  to  A'.  The  effect  of  the  motion  of  each 
corpuscle  in  its  orbit  is  therefore  an  attraction  upon  B,  no 
matter  in  which  sense  rotation  takes  place. 

Force  of  (gravitational  attraction  inversely  proportional  to 
the  square  of  the  distance  and  directly  proportional  to  the 
square  of  the  velocity  of  the  corpuscle;  that  is,  to  the  total 
kinetic  energy  of  all  the  corpuscles  in  a  body. 

The  value  of  the  force  of  gravitational  attraction  will 
now  be  calculated  upon  the  hypothesis  that  it  is  due  to  the 
revolving  magnetic  sheets.  The  value  of  the  magnetic 
force  at  any  point  near  a  moving  electrical  charge  is  given 
by  the  expression 
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where  a  is  the  permeability,  q  the  velocity,  3  = 
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,  V  the 


velocity  of  light,  r  the  radius  vector  joining  the  center 
of  the  charged  sphere  with  the  point,  and  0  the  angle  be¬ 
tween  the  direction  of  motion  and  the  radius  vector,  r. 

I'or  moderate  velocities  3  is  small  compared  to  unity, 
and  the  value  of  H  becomes 


H  =  ^  sin  0, 
r 


(2) 


To  find  the  total  induction  cut  by  the  atom  B,  calculate 
the  integral  of  HdA  (Fig.  2)  from  6  =  o  to  0  =  «,  in  a  ring 
of  radius  r  with  width  2b.  The  elementary  area  (lA  = 
2brd^.  Using  formula  (2),  we  have 

2\Leqb 
r 


N=  HdA  =  /  sin  m  =  - 


cos  6. 


Between  the  limits  o  and  tc, 
4\i.eqb 


cos  0  =  —  2. 


Hence,  N  = 


,  for  one-half  a  revolution. 


(3) 

(4) 


If  we  use  the  value  of  H  in  equation  (i)  for  any  velocity, 
instead  of  that  in  (2)  for  slow  velocities  of  the  corpuscle, 
we  find 

sin  6d0 
sin*  0)  i 

This  integral  equals 
X  = 


-/ 


r 


f  sin  6d 
^  ^  /  ( I  —  sit 


(5) 


and 


A'  =  — 


I  cos  6 

(1—3*)  0  —  ^^’sin’O)*’ 

cos  6 


2\Leqb 


Between  the  limits  of  o  and  u,  — 
4\t.eqb 


and 


N  = 


(6) 

(7) 

(I— 3Lsin’0)^  ^  ' 

(9) 


(1  —  3*  sin’O)*  ■ 
cos  0 


which  is  the  same  as  the  result  obtained  in  (4)  by  means 
of  the  simplified  formula  (2)  for  slow  v«locities.  The 


Fig.  2 — Diagram  Showing  Meaning  of  Symbols. 


general  formula  (7),  however,  is  good  for  all  values  of  the 
angle  6,  and  by  this  the  effective  width  of  the  magnetic  sheet 
when  the  corpuscle  has  a  velocity  approaching  that  of  light 
may  be  determined.  They  are  exceedingly  thin  sheets. 

To  find  the  electric  force  acting  upon  the  sphere  of 
positive  electricity  B,  we  may  calculate  the  emf  due  to  the 
rate  of  cutting  of  the  magnetic  field.  If  t  is  the  time  re¬ 
quired  by  the  magnetic  plane  of  the  corpuscle  A  to  make 
the  transit  of  the  atom  B,  the  rate  of  cutting  the  induction  is 
N 

=  E,  the  emf.  Since  the  force  lasts  for  a  brief  time 
t 

only,  during  the  transit  of  the  plane,  and  is  thus  of  a 
pulsating  nature,  the  effective  emf  is  equal  to  the  actual 
emf  multiplied  by  the  portion  of  a  second  during  which  it 
acts.  If  the  magnetic  plane  makes  n  transits  per  second 
when  the  corpuscle  is  at  A,  the  total  time  that  the  emf 
lasts  is  fit.  Hence, 

t  =  f  ^  ~  7  ’ 


where  T  is  the  period  of  the  corpuscle.  Since  ^ 


where  a  is  the  radius  of  the  ring  of  corpuscles  of  which  A 
is  one,  we  have 


_  2[i.eq  b 
E=  — 
i:ar 


(10) 
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To  simplify  the  calculation,  the  positive  sphere  B  is  con¬ 
sidered  as  a  cube  with  sides  equal  to  2b.  Its  charge  is  e', 

c' 

and  volume  Sb*.  Hence  the  densitv  ?  =  oi.i-  As  the  mag- 

ob 

netic  sheet  due  to  A  sweeps  across  this  volume  its  width, 
is  exceedingly  small  compared  to  the  diameter  of  the 
atom.  The  width  of  this  thin  sheet,  w,  may  be  defined  by 
stating  that  all  but  a  very  small  percentage  of  the  total 
induction  is  contained  between  its  two  bounding  surfaces. 
When  the  magnetic  plane  cuts  the  atom  it  acts  only  upon 
an  elementary  volume  equal  to  4b\v,  and  the  charge  within 
we' 

this  volume  is  4b  wg  =  , 

2b 

Since  ( 10)  expresses  the  average  emf — that  is,  the  force 
upon  a  unit  charge — the  force  upon  the  charge  acted  upon 

ae' 

can  be  determined  by  multiplying  (10)  by  .  If  use  is 
made  of  electrostatic  units  it  should  be  remembered  that 


I 


IJL  = 


Kz^’ 


where  K  is  the  specific  inductive  capacity  and  z' 


the  velocity  of  light.  Hence 


Q  ZVCC 

p  z=  ^  —  =  force  upon  atom  B  for  one-half  revolution 

Kzzarz^ 

of  A.  (11) 

Applying  this  result  to  the  case  of  the  corpuscle  revolving 
in  a  circular  orbit  of  radius  a,  whose  center  is  at  a  distance 
R  from  the  center  of  the  attracted  atom  B,  we  have,  for  the 
half  revolution  nearer  to  B,  r  =  R  —  a,  and,  during  the  half 
farther  from  B,  r  =  R a,  and,  therefore,  the  average 
attraction  during  the  whole  revolution  of  the  corpuscle  is 


_  q\i'ec  f  i  _  I  \ 

^~Knaz^yR  —  a  R a  J 

This  reduces  to 

^  2q\i'  ec' 

^'~Kz:zr  '  {R^  —  a^) 


(12) 


Law  of  force  directly  proportional  to  the  product  of  the 
masses  and  inversely  to  the  square  of  the  distance. 

The  complete  expression  for  the  force  of  gravitation  in 
equation  (12)  shows  that  the  attraction  varies  directly  as 
the  product  of  the  masses  and  inversely  as  the  square  of 
the  distance,  other  things  being  constant,  when  R  is  large 
compared  to  a,  the  radius  of  the  ring  of  revolving  corpuscles 
within  the  atom.  This  is  the  ordinary  gravitational  law. 
But  we  see  that  when  the  distance  R  is  small,  approaching 
molecular  distances,  the  expression  indicates  an  increase  of 
the  gravitational  force.  The  increase  in  the  rate  of  change 
of  the  force  within  molecular  range  is  well  known.  The 
expression  (12),  therefore,  includes  both  great  and  small 
distances.  However,  it  must  be  remembered  that  in  de¬ 
riving  this  formula  the  magnetic  induction  in  the  sheet 
accompanying  the  revolving  corpuscle  was  considered  to  be 
uniform  throughout  the  volume  of  the  positive  sphere  B  of 
the  attracted  atom.  When  the  distance  is  very  small  the 
induction  should  be  integrated  throughout  the  volume,  and 
the  expression  must  not  be  used  in  case  R  is  nearly 
equal  to  a. 

Lazv  of  force  directly  proportional  to  the  mass  and  to 
the  square  of  the  velocity  of  the  corpuscles;  that  is,  to  the 
total  kinetic  energy  of  the  corpuscles. 

The  expression  (12)  also  shows  that  the  attractive  force 
is  proportional  to  the  square  of  the  velocity  q  and  to  the 
kinetic  energy  of  the  corpuscles.  This  furnishes  a  direct 
proof,  based  upon  the  theory  of  gravitation,  of  the  calcula¬ 
tions  given  in  a  former  paper,  which  showed  that  the  total 
kinetic  energy  contained  in  the  atoms  per  gram  of  many 
elementary  and  compound  gases  came  out  nearly  the  same 
figure.  At  the  time  the  elements  were  arranged  according 
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to  the  kinetic  energy  my  physical  theory  of  gravitation  had 
not  been  conceived. 

If  we  consider  the  attraction  between  equal  masses  of 
matter  at  the  same  distance,  it  follows  that,  since  m  and 
mq^  are  nearly  the  same  for  all  the  bodies,  the  velocity  q  is 
nearly  the  same  in  all,  and  this  furnishes  still  another  con¬ 
firmation  of  my  hypothesis  that  the  velocity  of  the  cor¬ 
puscles  in  the  rings  is  probably  very  nearly  equal  to  that  of 
light.  This  hypothesis  was  also  made  on  other  grounds, 
before  the  explanation  of  gravitation  had  been  conceived. 


THE  GRAVIT.\T10NAL  CONSTANT. 

To  make  any  comparison  between  the  constant  in  equa¬ 
tion  (12)  calculated  from  this  theory  of  gravitation  and 
the  well-known  astronomical  gravitational  constant  it  is 
first  necessary  to  find  some  relation  between  the  units 
employed.  In  the  one  case  the  unit  is  the  gram  and  in  the 
other  the  corpuscle  or  electron.  To  make  the  comparison 
we  must  know  approximately  the  number  of  corpuscles  in 
a  gram.  Fortunately  we  can  find  this  number  with  a  fair 
degree  of  accuracy.  For  example,  in  the  case  of  any  gas 
at  o  deg.  C.  and  760  mm  pressure,  there  are  approximately 
2.7  X  to"  molecules  per  cubic  centimeter.  In  oxygen  there 
are  two  atoms  per  molecule,  and  700  cu.  cm  of  gas  weigh 
one  gram.  There  are,  therefore,  3780  X  10’*  atoms  per 
gram. 

The  exact  number  of  corpuscles  in  an  atom  of  any  gas 
is  determined  for  each  element  by  reference  to  the  family- 
tree  arrangement  of  the  elements  explained  in  a  former 
paper.  In  the  case  of  oxygen  there  are  fourteen  corpuscles, 
per  atom,  and  hence  there  are  for  oxygen  5.29  X 
corpuscles  per  gram. 

In  a  similar  manner  this  number  has  been  determined 
for  many  elementary  and  compound  gases  for  which  the 
data  are  known,  as  follows :  * 


Substance.  Corpuscles  per  Gram. 

Hydrogen  . 16.2  X  10“ 

Helium  .  6.05  X  10“ 

Nitrogen  .  5.17  X  10“ 

Oxygen  .  5.29  X  10“ 

Fluorine  .  5.10  X  10“ 


Neon 

Chlorine 

Argon 

Rromine 

Krypton 


5.14  X  10“ 
5.29  X  10“ 
5.00  X  10“ 
5.21  X  10“ 
7.26  X  10“ 


Xenon 

COt 


CO 

H,S 

H,0 


5.66  X  10“ 
5.35  X  10“ 
5.60  X  10“ 
5.32  X  10“ 
5.44  X  10“ 


NO 

Oj 

NH. 

SO 


5.24  X  10“ 
5.48  X  10“ 
5.67  X  10“ 
5.28  X  10“ 


'I'he  well-known  astronomical  gravitational  constant  ob¬ 
tained  from  observations  of  the  earth’s  attraction  upon 
bodies  is  666  X  This  is  the  force  in  dynes  between 

two  grams  i  cm  apart.  To  find  the  gravitational  force 
between  two  atoms  containing  one  corpuscle  each,  together 
with  its  equivalent  sphere  of  positive  electrification,  divide 
the  gravitational  constant  by  the  square  of  the  number  of 
corpuscles  per  gram,  and  find 

=  24-^  X  10  “  dynes.  (13) 

^.2  ^  IO 

This  is,  of  course,  a  hypothetical  atom,  since  more  than 
one  corpuscle  is  required  in  a  ring  in  any  atom,  but  for 
purposes  of  calculation  the  result  is  the  same  as  if  we 
assume  a  certain  kind  of  atom. 

By  the  calculated  formula  (12)  we  find  upon  substituting 
e  =  e'=  4.9  X  IO’**  electromagnetic  units,  9  =  t;  =  3  X  lo'**, 
K  and  R  equal  to  unity,  and  a  small  compared  with  unity, 
that 

F  =  -  __  =15.3X10  tt'dynes.  (14) 
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.^lo 


Upon  equating  (13)  and  (14)  and  solving  for  w,  the 
thickness  of  the  magnetic  plane  of  one  corpuscle,  we  obtain 


24.6  X  10 

>5-3  X  10- 


=  1.6  X  to  **  cm. 


(t5) 


The  value  of  the  thickness  of  the  magnetic  sheet  thus 
obtained  from  a  comparison  with  the  gravitational  constant 
is  in  agreement  with  the  value  we  are  led  to  expect  from 
an  examination  of  equation  (7)  by  which  the  width  of  the 
plane  may  be  calculated  in  terms  of  the  velocity  of  the 
corpuscle.  If  we  take  the  definite  integral  in  (7)  between 
the  limits  o  and  6  instead  of  between  o  and  n  to  find  the 
distribution  of  the  induction,  and  if  X  denotes  the  variable 
factor 

—  cos  0  cos  6 

( 16) 


A’ 


,(  I  —  sin*  0  )  * 


(I  —  sin*  6 )  * 


Writing  71'  =  cos  0  we  have 
A  =  1 


'I'he  value  of  X  becomes  unity  when  we  take  the  total 
% 


induction  from  o  to 


If  we  desire  to  find  the  velocity  q 


which  will  give  such  a  value  of  zv  that  99  per  cent  of  the 
total  induction  is  included  between  the  two  surfaces,  we 
have 


So’ving  for  xi',  we  find 

^■=.-?*,o- 

Since  ^  is  approximately  unity  we  may  neglect  3*  X  *0  ^ 
when  subtracted  from  unity  and,  substituting  ^  ^  ,  write 

,  t’’  — _-4  (^’4-9)  (^  —  q) 


10  = 


10 


Putting  z' q  =  27',  and  solving  for  7' — q,  we  have 

7t'*7’ 

7-  —  q  =  —  10 
^  2 


(18) 


Substituting  the  value  of  ze  obtained  in  (15)  from  the 
gravitational  constant,  and  z/  =  3  X  we  find 

i.6i*X  3 


- - q 


•O  '*  =  3-9  X  lo' 


It  is  seen  by  this  calculation  that  if  the  velocity  q  of  the 
corpuscle  is  3.9  X  >0  “  cm  per  second  less  than  the  velocity 
of  light  the  astronomical  gravitational  constant  may  be  di¬ 
rectly  calculated  on  this  theory  of  gravitational  attraction. 
In  a  former  paper  the  value  of  q  was  calculated  by  the 
formula  of  Abraham  for  the  different  elements;  the  smallest 
values  found  were  for  calcium  and  carbon,  but  for  these 
the  difference  v — q  was  equal  to  io‘”  cm  per  second. 

Fhc  formula  of  .Xbraham  for  the  relation  between  the 
gain  in  mass  due  to  the  velocity  of  a  corpuscle  and  the 
velocity  gives  values  of  z'  —  q  smaller  than  io  “,  and  that  of 
Lorentz  gives  larger  values  than  this  figure.  The  use  of 
these  formulas  for  velocities  so  far  beyond  the  experimental 
range  is  not  justifiable,  but  since  the  value  derived  from 
the  gravitational  constant  falls  intermediate  between  the 
values  obtained  from  the  two  formulas,  this  value  may  be 
said  to  be  in  agreement  with  the  theoretical  values  within 
their  limits  of  error. 

The  important  considerations  here  shown  are  that  in  the 
one  case  the  well-known  phenomena  of  gravitation  are  com¬ 
pletely  accounted  for,  and  in  the  other  the  values  of  atomic 
weights  are  explained  by  assuming  that  corpuscles  are  re¬ 
volving  within  the  atoms  in  rings  with  velocities  exceedingly 


near  to  the  velocity  of  light,  so  that  almost  all  of  the 
magnetic  induction  lies  between  two  surfaces  not  more 
than  1. 61  X  cm  apart.  The  corpuscle  itself  is  supposed 
to  have  a  diameter  about  io‘“  cm. 

ACTION  OF  MAGNETIC  SHEETS  UPON  NEGATIVE  CORPUSCLES. 

It  is  realized  that  the  explanation  of  the  force  of  gravita¬ 
tion  here  given  entirely  neglects  the  possible  action  of  the 
magnetic  sheets  upon  the  negative  corpuscles  as  being 
small  in  comparison  with  the  action  upon  the  positive 
sphere.  If  the  negative  corpuscles  were  at  rest  in  the 
sense  that  the  positive  sphere  is,  then  it  is  true  that  there 
would  be  an  equal  and  opposite  force  upon  the  corpuscle 
neutralizing  the  effect  upon  the  whole  atom.  The  corpuscle 
cannot  be  regarded  as  a  stationary  charge,  however,  but 
as  one  moving  so  rapidly  that  its  electric  field  is  all  con¬ 
centrated  in  the  equatorial  plane  and  accompanied  by  a 
magnetic  field  in  that  plane  which  eclipses  in  effect  the 
electric  field.  It  is  better  to  regard  corpuscles  as  peculiar 
magnets  which  have  a  distinct  polarity.  While  I  have  not 
been  able  to  give  a  mathematical  proof  of  this  point,  yet  it 
seems  clear  that,  as  the  magnetic  planes  of  the  rings  of 
corpuscles  within  an  atom  are  acted  upon  by  the  transit 
of  the  plane  of  an  outside  corpuscle,  the  resultant  effect 
upon  all  the  negative  corpuscles  for  the  whole  atom  must 
be  small  because  the  planes  are  turned  at  all  possible  angles, 
some  corpuscles  exactly  neutralizing  other.s. 

POSITION  OF  THE  ATOM  B  WITH  RESPECT  TO  THE  PLANE  OF 
THE  ORBIT  OF  A. 

In  the  example  represented  in  Fig.  i  the  atom  B  is  sup¬ 
posed  to  be  located  in  the  plane  of  the  ring  of  corpuscles 
within  the  atom  A;  that  is,  in  the  plane  of  the  paper.  If  B 
is  not  in  this  plane,  but  either  above  it  or  below  it,  the 
attraction  of  A  for  B  diminishes  as  the  angle  increases  for 
a  given  fixed  distance  between  the  atoms,  and  the  attraction 
reduces  to  zero  at  the  poles  when  B  is  upon  the  axis  of  the 
ring  of  corpuscles  above  the  point  0.  This  means  that  the 
force  of  gravity  for  a  single  atom  is  not  uniform  in  all 
directions,  but  exhibits  a  polarization.  It  would  be  in¬ 
teresting  if  it  were  possible  to  test  this  by  some  form  of 
experiment. 

The  effects  of  gravitation  that  we  are  accustomed  to 
measure  are  due  to  multitudes  of  atoms  and  molecules.  In 
such  collections  the  planes  of  the  rings  of  rotating  cor¬ 
puscles  are  turned  at  all  possible  angles,  and  the  effect  in 
this  case  is  the  same  as  if  the  atom  B  were  always  placed 
at  some  fixed  angle  with  the  plane  of  the  orbit,  tbe  angle 
representing  the  mean  of  all  possible  positions.  A  constant 
factor  is  thus  introduced  modifying  the  actual  value  of  the 
attraction,  but  the  law  of  variation  directly  with  the  product 
of  the  masses  and  inversely  as  the  square  of  the  distance  is 
not  thereby  affected. 

GENERAL  CONSIDERATIONS. 

The  speed  with  which  gravitation  travels  has  often  been 
a  subject  of  inquiry.  This  theory  explains  the  matter. 
These  magnetic  planes  of  revolving  corpuscles  have  been 
in  existence  since  the  atoms  were  formed,  sweeping  all 
space  so  that  it  is  impossible  for  any  object  anywhere  to 
escape  being  traversed  by  them  in  their  universal  reach. 
We  can  see  that  the  rate  of  propagation  of  the  magnetic 
force  has  nothing  to  do  with  the  amount  of  attraction  of 
gravitation.  This  depends  upon  the  rate  at  which  these 
planes  cut  the  body  being  attracted  and  upon  the  actual 
strength  of  the  field.  Nothing  can  change  either  of  these 
effects  unless  the  rate  of  revolution  of  the  ring  of  corpuscles 
within  the  atoms  be  altered. 

The  formula  (2),  which  gives  the  value  of  the  magnetic 
force  at  any  point  in  the  medium  surrounding  a  slowly 
moving  corpuscle,  was  given  by  Sir  J.  J.  Thomson  in  the 
Philosophical  Magazine  of  1881,  and  is  based  upon  the  elec¬ 
tromagnetic  theory.  This  was  amplified  later  by  Oliver 
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Heaviside,  who  gave  the  more  general  formula  (i),  which 
is  true  for  great  as  well  as  slow  velocities.  These  formulas 
apply  to  a  charge  moving  in  any  curve.  The  angle  0  is  the 
angle  between  the  direction  of  motion  and  the  radius  vector 
from  the  center  of  the  charge  to  the  point  in  question. 
When  the  motion  is  in  a  circle  these  equations  show  that 
H,  the  strength  of  the  field,  is  a  maximum  at  all  times  and 
places  on  the  radius  vector  OA  joining  the  centers  of  the 
orbit  and  the  corpuscle. 

To  some  this  presents  a  difficulty  because,  even  for  slow 
velocities,  if  we  go  far  enough  away  from  the  corpuscle  we 
come  to  a  point  where  the  position  of  the  maximum  point 
of  the  field  must  be  changing  at  a  velocity  in  excess  of  the 
velocity  of  light.  If  the  corpuscle  itself  has  nearly  the 
velocity  of  light  this  maximum  position  must  have  a  velocity 
greater  than  that  of  light  at  all  points  outside  of  the  orbit. 
If  the  energy  of  the  field  is  changing  with  the  velocity  of 
light,  it  is  possible  that  the  position  of  the  maximum 
strength  of  the  field  may  travel  much  faster  than  light. 

'I'he  final  test  of  any  gravitational  theory  is  the  velocity 
of  transmission.  It  is  known  that  if  gravitational  forces 
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Interior  Conduit  Work  for  the  Distribution  System  in 
the  Buildings  of  the  Prudential  Insurance 
Company  at  Newark,  N.  J. 


By  Henry  C.  Meyer,  Jr.,  and  Bassett  Jones,  Jr. 

SEVERAL  other  articles  which,  appeared  in  preceding 
issues  were  devoted  to  the  historv  of  the  Prudential 


O  issues  were  devoted  to  the  history  of  the  Prudential 
installation  and  certain  construction  details  such  as  the 
engine-room  equipment,  busbar  and  switchboard  equipment 
and  some  details  of  the  distribution  system. 


PIPE  WORK. 


Sub-switchboard  C  is  shown  set  up  without  its  inclosing 
grille  in  Fig.  35.  The  bus  feeders  may  be  seen  rising 
through  the  marble  floor  from  the  busbar  tunnel  below. 
Sub-switchboard  F,  in  the  passageway  under  the  old  boiler- 


Figs.  35,  36  and  37 — Sub-Switchboards  C,  F  and  G,  Respectively. 


were  transmitted  with  a  speed  no  greater  than  that  of  light 
the  positions  of  comets  coming  into  our  solar  system  would 
measurably  deviate  from  the  i)ositions  they  are  observed  to 
occupy.  Here  is  an  experimental  observation  which  de¬ 
mands  a  velocity  of  transmission  greater  than  that  of  light, 
and  astronomical  distances  are  required  to  obtain  informa¬ 
tion  of  this  kind.  This  gravitational  theory  meets  this 
demand.  If  two  bodies  are  approaching  each  other  with 
any  velocity  you  please,  the  number  of  transits  of  the 
magnetic  field  per  second  remains  the  same,  and  the  attrac¬ 
tion  obeys  the  inverse  square  law  exactly.  If  they  approach 
not  directly  but  at  an  angle,  the  number  of  transits  per 
second  for  a  single  attracting  atom  is  altered;  but  every 
body  is  made  up  of  multitudes  of  atoms,  and  the  attracting 
planes  are  moving  in  all  possible  directions,  so  that  the  gain 
due  to  one  is  counterbalanced  by  the  loss  due  to  another,  the 
average  attraction  being  independent  of  the  lateral  motion. 

To  reject  this  theory  merely  because  of  the  difficulty  in 
admitting  that  the  position  of  the  maximum  point  of  a 
magnetic  field  travels  faster  than  light  involves  a  rejection 
of  equations  (i)  and  (2),  and  with  them  the  electromag¬ 
netic  theory  upon  which  they  stand.  In  addition  to  this, 
any  theory  of  electricity  and  magnetism  which  may  be 
substituted  for  the  theory  upon  which  these  formulas  are 
based  will  have  to  encounter  the  same  difficulty  in  explain¬ 
ing  the  apparently  infinite  velocity  of  transmission  of  gravi¬ 
tation. 

The  power  of  this  theory  of  gravitation  to  explain  phe¬ 
nomena  will  be  found  to  be  very  great,  and  the  foregoing 
description  of  the  theory  is  given  as  preliminary  in  the 
hope  that  it  may  ])rove  useful  to  others. 


room  floor,  is  shown  in  Fig.  36.  A  view  of  sub-switch- 
1  oard  G  is  given  in  Fig.  37.  These  last  two  figures  indi- 


Fig.  38 — Rear  of  Printing  Department  Board. 


cate  the  very  crowded  conditions  existing  in  the  old  por¬ 
tion  of  the  North  Building,  and  show  how  in  remodeling 
isolated  plants  of  this  character  the  best  must  often  be 
made  of  undesirable  locations.  Just  above  and  behind  sub- 
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Ig.  41 — Printing  Department  Switch- 
board  Pull  Box. 


Figs.  42A  and  42B — Cellar  Work  In  Northwest  Building. 


Fig.  39 — Printing  Department  Board.  Sub-Switchboard  H-1 


Fig.  40— Pull-Room  Under  Control  Board. 


Fig.  43 — Sub-Switchboard  “K.” 


Fig.  44 — Sub-Switchboard  “J.” 
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switchboard  F  the  mass  of  conduits  shown  in  Fig.  30  pass 
through  the  wall  separating  the  passage  from  the  old  en¬ 
gine-room  cellar  and  enter  the  pull-room  shown  in  Fig. 
40.  It  is  unfortunate  that  a  photograph  could  not  be  ob¬ 
tained  of  this  extraordinary  bit  of  pipe  work. 

The  method  of  extending  the  old  building  feeders  to 


Public  Service  lines  from  the  main  Public  Service  switch¬ 
board  through  the  Prudential  cellars.  These  lines  were 
run  in  a  subway  system  built  along  the  cellar  floor  follow¬ 
ing  the  routes  indicated  in  Figs.  9  and  45.  This  sub¬ 
way  system,  which  was  also  built  to  carry  both  Prudential 
and  Public  Service  feeder  cables  for  telephones  and  call 


the  contactor  board  is  shown  in  Fig.  40.  The  extensions 
were  run  to  this  pull-room  and  spliced  to  the  old  feeders 
while  alive  just  before  the  plant  was  to  be  turned  over. 
As  the  circuits  in  each  building  were  connected  to  the  con¬ 
tactor  board  the  feeders  were  cut  loose  from  the  old  switch¬ 
board  by  the  simple  expedient  of  sawing  them  through, 
and  the  ends  were  insulated,  taped  and  painted  as  shown. 
At  the  same  time  the  three-wire  to  two-wire  straps  were 
taken  off  the  sub-switchboard  main  switches  and  the  neu¬ 
tral  lugs  were  bolted  in  place. 

The  new  press-room  sub-switchboard  H-i  in  the  North¬ 
west  Building  is  shown  in  Fig.  39.  A  view  of  the  rear  of 
this  board  is  shown  in  Fig.  38,  and  a  view  of  the  pull-box 
on  the  cellar  ceiling  below  this  board  in  Fig.  41.  To  this 
pull-box  are  brought  the  leads  to  the  several  presses,  the 
work  being  run  exposed  as  shown  in  Figs.  42-A  and  42-B. 
Fig.  42-A  also  indicates  the  position  of  sub-switchboard  H 
for  general  lighting  service  in  this  building. 

A  view  of  sub-switchboard  K  in  the  Prudential  Building 
is  shown  in  Fig.  43,  and  a  rear  view  of  sub-switchboard  J 
in  the  Main  Building  in  Fig.  44. 

Most  of  these  photographs  were  taken  before  the  cables 
were  arranged,  the  pull-boxes  installed  or  the  work  fin¬ 
ished,  so  as  to  illustrate  the  mass  of  connections  to  be 
handled,  all  of  which,  including  taking  down  the  old  two- 
wire  boards,  was  done  while  the  buildings  were  in  opera¬ 
tion  and  without  interruption  of  service. 

The  distributing  system  in  the  additions  to  the  North 
Building  was  complicated  by  the  fact  that  the  Public  Serv¬ 
ice  Corporation  had  leased  the  entire  Bank  and  Broad 
Street  corner  portion  and  two  entire  floors  of  the  Bank 
and  Halsey  Street  portion  and  the  Academy  and  Halsey 
Street  portion.  This  company  naturally  furnishes  its  own 
energy  for  lamps  and  motors.  For  lighting  service  use  is 
made  of  a  120-240-volt,  single-phase,  60-cycle,  three-wire 
system.  For  motor  service  500  volts  direct  current  is  em¬ 
ployed.  Hence  it  was  necessary  to  provide  in  different 
portions  of  the  building  three  distributing  systems  for 
different  services,  and  to  arrange  these  systems  so  that 
should  the  -  Public  Service  Corporation  move  to  other 
quarters  the  entire  system  might  be  connected  to  the  Pru¬ 
dential  plant  at  a  minimum  cost. 

In  order  to  bring  energy  for  lamps  and  motors  for  the 
elevators  to  the  two  floors  sandwiched  in  between  the  sec¬ 
tions  of  the  new  building  occupied  by  the  Prudential  Insur¬ 
ance  Company,  it  was  necessary  to  bring  both  types  of 


bells,  was  constructed  of  Orangeburg  fiber  ducts  em¬ 
bedded  in  concrete  with  brick  manholes. 


PRIMARY  BATTERY  EMPLOYING  SODIUM 
AMALGAM  AS  POSITIVE  ELECTRODE. 

The  accompanying  illustration  shows  a  primary  battery 
invented  by  Mr.  R.  V.  Heuser,  Waterbury,  Conn.,  in  which 
sodium  amalgam  is  used  as  an  essential  element  and  forms 
the  positive  electrode.  The  bottom  portion  of  the  cell  con¬ 
sists  of  a  pan  provided  with  ribs  for  supporting  the  metal 
battery  jar.  The  cover  of  the  battery  jar  incloses  the  pan, 
which  is  normally  filled  with  water  when  the  cell  is  work- 


Primary  Battery. 

ing.  Perforations  at  the  bottom  of  the  jar  admit  the  water 
to  a  copper  oxide  depolarizer  contained  within  the  lower 
part  of  the  jar  and  within  the  negative  metal  electrode. 
Separating  the  copper  oxide  and  negative  electrode  from 
the  positive  electrode  is  a  thin  insulating  film,  upon  which 
rests  the  metal  sodium  amalgam.  A  cylindrical  porcelain 
lining  also  separates  the  amalgam  from  the  metal-containing 
jar  forming  the  negative  electrode.  Resting  upon  the 
sodium  amalgam  is  a  metal  plate,  which  is  kept  in  intimate 
contact  with  the  sodium  amalgam  by  a  pair  of  specially 
shaped  shells,  a  ring  and  a  spring.  The  connection  from 
the  positive  electrode  to  the  terminal  is  made  in  the  manner 
shown,  the  other  connection  being  made  to  the  metal  jar. 


Lr-^  pj  L- 


Flg.  43 — Subway  System  In  Public  Service  Portion. 
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Central  Station 

Management,  Policies  and  Commercial  Methods 


SELECTING  AN  APPLIANCE  DEMONSTRATOR. 


The  task  of  selecting  a  woman  demonstrator  to  show 
customers  household  devices  usually  finds  the  central-sta¬ 
tion  man  outside  his  own  field  and  helpless  to  discover  the 
qualities  most  needed  for  such  confidence-inspiring  sales 
work.  Of  course,  there  are  professional  demonstrators 
who  can  be  hired  in  the  larger  cities,  but  these  women 
usually  demand  large  salaries,  so  that  the  cost  of  employing 
them  may  exceed  the  advantage  to  be  derived  from  their 
work.  '1  he  usual  type  of  girl  clerk  obtainable  at  a  low 
wage  in  the  smaller  towns  is  seldom  fitted  to  discuss  electric 
cooking  and  heating  matters  with  housewives  in  the  way 
calculated  to  inspire  their  confidence.  Nor  does  she  or¬ 
dinarily  possess  the  initiative  to  suggest  plans  and  ideas 
from  a  woman's  viewpoint  for  aiding  the  campaign  work. 

One  Southern  central-station  manager  has  obtained  his 
best  results  from  the  services  of  an  elderly  woman  of  good 
family  and  breeding  temporarily  reduced  in  circumstances. 

I  his  woman  was  willing  to  work  for  a  wage  almost  as  low 
as  the  average  inexperienced  clerk.  She  soon  proved  her¬ 
self,  however,  a  woman  of  brains,  and  proposed  and  put 
into  effect  many  plans  for  increasing  the  popularity  of 
electric  appliances.  Possessed  of  a  pleasing  address  and 
personally  popular  among  the  best  c'ass  of  women  in  the 
city,  she  had  no  trouble  in  holding  the  attention  and  con¬ 
fidence  of  callers  at  the  demonstrating  room.  Her  acquaint¬ 
ance  and  knowledge  of  the  class  of  people  who  would  be 
likely  to  buy  electric  conveniences  enabled  her  to  make  a 
personal  appeal  to  those  likely  to  need  such  devices.  During 
idle  minutes  in  the  display  room  she  formulated  a  list  of 
physicians  and  others  who  could  use  appliances  to  advan¬ 
tage  and  called  these  up  over  the  telephone,  explaining  the 
details  of  some  special  offer  then  in  force.  Her  refined 
manner  of  address  removed  any  offense  from  this  unusual 
method  of  approach.  Herself  the  one-time  mistress  of  a 
cultured  home  where  the  best  was  served,  .she  was  able  to 
suggest  to  her  present  well-to-do  friends  just  how  electric 
cookers  might  be  used  in  preparing  certain  attractive  dain¬ 
ties.  As  these  persons  looked  upon  her  in  the  light  of  a 
companion,  she  benefited  from  their  experiences  with  elec¬ 
tric  cooking  and  soon  became  the  clearing  house  for  many 
suggestions  and  ideas  pertaining  to  that  art. 


HANDLING  CUSTOMERS’  DISCOUNTS  AND  DELIN¬ 
QUENCIES  AT  FOND  DU  LAC,  WIS. 


The  meter  readers  of  the  Eastern  Wisconsin  Electric 
Railway  &  Eight  Company  at  Fond  du  Lac,  Wis.,  deliver 
customers’  bill  to  the  latters’  addresses.  The  consumers 
pay  the  bills  on  presentation  and  take  advantage  of  the  dis¬ 
count.  If  this  is  inconvenient,  the  bill  may  be  paid  on  or 
before  the  tenth  of  the  month  at  the  company’s  office  or 
the  hank,  still  saving  the  discount.  Positively  no  discounts 
are  allowed,  however,  after  the  tenth  of  the  month. 

A  special  effort  is  made  to  bring  before  the  public  a 
notice  of  the  end  of  the  discount  period  by  inserting  a 
small  but  wcll-dis])layed  advertisement  in  the  local  papers. 
This  notice  usually  appears  on  the  eighth  and  ninth  of  each 
month,  and  makes  very  small  the  percentage  of  consumers 
who  do  not  avail  themselves  of  the  discounts.  The  bill  de¬ 
liverers  or  collectors  make  only  one  call  for  electric  ac¬ 
counts. 

The  bills  of  the  delinquents  are  collected  by  mailing  a 
‘‘deliiKiuent  notice”  printed  on  a  white  card  about  the 


twelfth  of  the  month.  The  stubs  or  coupons  on  these 
notices  are  retained  by  the  ledger  clerks,  and  if  by  the  six¬ 
teenth  there  is  no  response  to  the  first  delinquent  notice  a 
red  or  final  “discontinuance”  notice  is  sent.  Nine  times 
out  of  ten  the  man  who  finally  calls  to  take  away  the  meter 
gets  the  money  instead. 

Most  supplies  are  sold  on  the  instalment  plan,  and  where 
the  collector  fails  to  get  the  amount  due  a  series  of  diplo¬ 
matically  worded  letters  follow  his  visit,  which  generally 
.sooner  or  later  prove  effective. 

\'ery  frequently,  according  to  Mr.  F.  J.  Maxwell,  audi¬ 
tor,  the  company  receives  checks  by  mail  after  the  dis¬ 
count  period  from  consumers  who  have  deducted  the  dis¬ 
count.  Usually  they  know  they  are  not  entitled  to  this  dis¬ 
count,  but  think  because  they  are  only  one  or  two  or  three 
days  late  it  will  make  no  difference.  These  checks  are 
applied  on  account,  and  the  amount  of  the  discount  carried 
forward  on  the  hill  for  the  next  month,  the  customer  being 
informed  that  the  law  makes  illegal  any  deviation  from  the 
strict  enforcement  of  the  rule.  Thus  the  company  is  en¬ 
abled  to  collect  the  discount  with  the  assurance  to  the  cus¬ 
tomer  that  there  is  no  discrimination. 


MUTUAL  PROFIT  FROM  A  SMALL  CENTRAL- 
STATION’S  CO-QPERATION  WITH  AN 
ISOLATED  HEATING  PLANT. 


A  large  school  building  at  Faribault.  Minn.,  formerly 
obtained  its  heat  and  lighting  from  its  own  isolated  plant. 
The  8oo  lamps  in  the  building  were  supplied  from  a  30-kw 
generator.  For  heating,  the  exhaust  from  this  engine  was 
mixed  with  a  quantity  of  high-pressure  steam  from  the 
boilers.  About  $5,000  worth  of  coal  was  burned  each  year, 
but  the  electric  service  was  unsatisfactory,  since  the  isolated 
plant  was  run  only  a  few  hours  daily,  from  dusk  to  9  or 
10  p,  m.  For  the  lack  of  adequate  supervision  the  heating 
system  also  operated  poorly. 

About  this  time  the  local  central-station  company  was  in 
need  of  additional  generating  capacity  and  made  the  follow¬ 
ing  mutually  advantageous  arrangement  with  the  school 
authorities.  The  company  agreed  to  operate  the  school 
heating  plant  as  an  exhaust  system,  installing  a  larger 
engine-generator  set  and  generating  electricity  only  to  the 
equivalent  of  the  steam-heating  needs  of  the  building.  The 
school  then  paid  for  the  coal  actually  burned  for  heating 
purposes,  and  this  worked  out  the  first  year  to  be  practically 
the  same  as  that  required  before,  averaging  $5,000  a  year, 
with  coal  at  $3  to  $4  per  ton.  The  company  kept  a  capable 
chief  engineer  on  the  job  and  operated  its  isolated  engine 
set  eighteen  hours  a  day.  The  school  thus  obtained  all  the 
electric  service  it  needed  and  at  any  hour,  being  supplied 
the  remaining  six  hours  from  the  central-station  system. 
Under  the  .skilled  engineer's  supervision  the  heating  system 
also  gave  better  satisfaction  than  ever  before. 

The  company  first  installed  a  loo-kw  and  later  a  200-kw 
engine-generator  set.  This  additional  generating  capacity 
was  of  much  assistance  in  carrying  its  own  load.  With 
additions  to  the  school  building  the  demand  for  heating  went 
up  to  a  point  where  two  years  later  about  $7,000  a  year 
was  being  spent  by  the  authorities  for  coal  for  heating. 
The  lighting  load  in  the  building  had  meanwhile  increased 
to  1200  lamps.  The  arrangement  outlined  continued  in 
force  to  the  mutual  satisfaction  of  both  company  and  school 
for  two  years.  About  this  time  the  company  obtained  con- 
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nection  to  a  water-power,  and  no  longer  needed  auxiliary 
capacity.  The  engine  plant  was  then  shut  down  and  the 
heating  system  restored  to  high  pressure  again,  but  the 
operation  of  the  heating  plant  proved  so  unsatisfactory  and 
unequal  that  during  cold  weather  the  engines  are  now 
started  up  again,  settling  the  claim  first  made  that  the  ex¬ 
haust-heating  system  would  be  less  satisfactory  than  the 
former  high-pressure  scheme. 


STANDARD  WIRING  PRICES  IN  TWO  SMALL 
TOWNS. 


A  number  of  the  schedules  of  wiring  prices  agreed  upon 
for  residence  business  between  the  local  contractors  and  the 
central-station  company  in  larger  cities  have  been  given  in 
these  columns.  These  standard  prices  have  been  adopted 
for  the  purpose  of  enabling  the  central-station  solicitor  to 
give  possible  consumers  prompt  estimates  on  cost  of  in¬ 
stalling  electric  service,  which  is  an  important  factor  in 
getting  new  business.  From  the  contractor’s  standpoint  it 
is  desirable  to  establish  such  prices,  for  the  reason  that  the 
value  of  the  time  required  in  making  a  special  estimate  on 
small  jobs  frequently  amounts  to  a  large  percentage  of  the 
total  cost  of  the  job.  This  can  be  eliminated  by  establishing 
a  set  of  standard  prices  based  on  the  average  cost  of  doing 
such  work  and  figuring  all  jobs  according  to  these  prices. 
Of  course,  money  will  be  lost  on  some  houses  where  condi¬ 
tions  are  exceptional  when  this  plan  is  used,  but  on  the 
other  hand  unusually  favorable  conditions  will  be  found  in 
others  and  the  average  comes  out  right. 

There  is  a  great  difference  between  wiring  cost  in  small 
towns  of  from  2000  to  8000  inhabitants  and  in  cities  of 
100,000  and  over  for  a  number  of  reasons.  In  the  smaller 
towns  there  is  a  larger  proportion  of  one-story  cottages, 
which  are  very  easy  to  wire  by  open  knob  and  tube  work  in 
the  attic.  In  larger  cities  there  are  more  two-story  and 
three-story  houses,  more  hard-wood  floors,  more  brick  con¬ 
struction  and  more  rigid  wiring  rules.  Some  large  cities 
allow  no  non-concealed  knob  and  tube  work  whatever, 
which,  of  course,  increases  the  cost  of  wiring  over  that 
applying  in  the  smaller  towns. 

The  following  prices  are  maintained  as  a  standard  by  the 
Lawrenceville  Light  &  Water  Company,  of  Lawrenceville, 
Ill.,  which  does  nearly  all  of  the  wiring  business  in  that 
town  as  an  adjunct  to  its  central-station  business;  Wiring 
only,  not  including  any  cut-outs,  switches  or  other  ap¬ 
pliances,  $i  per  outlet;  one  main-line  service  cut-out  and 
switch  block,  50  cents;  additional  branch  fuse  blocks,  15 
cents;  snap  switches,  50  cents  (of  these  the  lo-amp  size  is 
the  smallest  used  on  account  of  mechanical  strength)  ; 
flush  switches,  $1,  including  the  plate  and  the  required  steel 
outlet  box;  metal-shell  ceiling  socket,  50  cents  for  key  or 
keyless  type  and  75  cents  for  the  chain-pull  type;  one  light 
ceiling  fixture  or  canopy  without  glassware,  $i ;  Holophane 
E-40  reflector,  65  cents ;  Holophane  E-60  and  100,  75  cents 
each;  ceiling  pendent  fixture  with  one  link  of  chain,  $1.50; 
drop  cord,  socket,  rosette  and  Gem  lamp,  requiring  an 
average  of  4  ft-  of  drop  cord,  75  cents.  All  the  foregoing 
prices  are  for  the  devices  installed  ready  for  operation. 

A  somewhat  similar  standard  schedule  is  in  use  by  the 
People’s  Water  &  Light  Company,  of  Harrisburg.  Ill.  The 
same  schedule  is  used  by  the  Harrisburg  Electric  Company, 
a  contracting  company  in  the  same  town.  At  Harrisburg 
the  price  per  outlet  for  wiring  only  is  $1.  Snap  switches 
are  50  cents.  Push  switches  with  boxes  are  $1.25.  A  drop 
cord,  not  including  lamp,  is  75  cents;.  The  central-station 
company  sells  lamps  at  about  10  per  cent  below  list  prices. 

Roth  of  these  companies  make  a  special  point  of  prompt¬ 
ness  of  response  to  calls  for  wiring.  At  Lawrenceville  Mr. 
G.  D.  Holder,  the  company’s  distribution  and  wiring  fore¬ 
man,  is  also  a  very  efficient  new-business  solicitor  and  not 


infrequently  when  he  goes  to  a  certain  neighborhood  to 
wire  a  house  also  secures  the  job  of  wiring  another  house 
before  he  returns,  sometimes,  indeed,  returning  with  the 
w'ork  done  and  current  turned  on.  Many  of  the  houses  are 
small  one-story  cottages  which  are  quickly  wired,  and  when 
a  prospective  consumer  knows  that  he  can  have  electric 
light  in  a  day  or  two  after  the  order  is  given  it  is  much 
more  conducive  to  securing  the  business  than  if  several 
weeks  were  required,  as  in  some  large  cities.  This  feature 
of  promptness  is  occasionally  advertised  in  the  weekly  local 
newspapers. 

The  companies  feferred  to  keep  in  stock  no  old-style 
low-hanging  fixtures  with  several  arms,  carrying  lamps  at 
an  angle,  as  do  many  country  electrical  contractors,  but 
carry  only  ceiling  fixtures  and  short  one-light  pendent  fix¬ 
tures.  Any  other  fixtures  required  are  ordered  specially, 
but  most  of  the  work  is  with  tungsten  lamps  at  the  ceiling. 
This  policy  has  resulted  in  more  satisfactory  illumination 
generally  throughout  the  town  than  prevails  in  many  towns 
of  this  kind. 


THE  CONTRACTOR  AND  THE  CENTRAL  STATION. 


The  general  public  always  has  been  and  always  will  be 
skeptical  about  any  article  the  central  station  may  sell  or 
any  wiring  it  may  offer  to  do,  fearing  that  such  contrivances 
will  use  the  maximum  amount  of  energy  and  not  the  mini¬ 
mum.  The  majority  of  people,  as  pointed  out  by  Mr.  W.  B. 
Voth,  of  Sheboygan,  Wis.,  chief  engineer  of  the  Sheboygan 
Railway  &  Electric  Company,  cannot  see  why  the  central 
station  should  want  to  recommend  devices  which  use  the 
least  amount  of  energy  when  it  is  its  business  to  sell  energy. 
Of  course,  the  public  is  equally  skeptical  about  the  advice 
any  other  dealer  offers  regarding  his  own  wares.  The 
patron  should  therefore  be  allowed  to  have  an  opportunity 
to  compare  views  with  others  and  verify  or  contradict. 

This  is  an  age  of  specialization,  adds  Mr.  Voth.  The 
central  station  is  advising  the  manufacturer  of  chairs  to 
make  chairs  and  not  electricity,  maintaining  that  the  cen¬ 
tral-station  business  is  a  business  in  itself.  Electric  wiring 
and  contracting  is  also  a  business  in  itself.  There  are 
few  central  stations  to-day  which  are  doing  this  wiring 
without  loss  to  themselves.  If  the  central  station  were  to 
charge  enough  to  make,  say,  10  per  cent  profit  above  cost, 
the  job  w'ould  cost  more  than  any  live  contractor  could  do 
it  for  and  make  more  money  than  the  central  station  on 
this  class  of  work.  It  is  also  possible,  declares  Mr.  Voth, 
that  wiring  done  by  central  stations  may  be  defective  ac¬ 
cording  to  the  code,  as  the  central  station,  in  trying  to  hold 
down  the  cost  of  the  installation,  might  put  up  a  poorer 
job,  while  the  contractor  is  apt  to  overdo  the  requirements 
in  order  to  get  as  much  as  he  can. 

There  are  many  reasons  for  better  co-operation,  there¬ 
fore,  between  the  contractor  and  the  central  station.  The 
contractor  should  not  expect  the  central  station  to  do  all 
advertising  and  soliciting,  he  himself  merely  waiting  for 
the  orders  to  be  brought  to  him  on  a  silver  platter.  A  live 
contractor  will  do  his  own  advertising  and  thereby  profit 
in  conjunction  with  the  advertising  of  the  central  station 
and  manufacturers  of  apparatus.  But  the  contractor  can¬ 
not  be  driven  out  of  business  by  any  free  or  wiring-at-cost 
policy.  He  will  only  be  forced  into  the  condition  that  is 
called  “sore”  and  is  then  soon  eligible  to  join  the  anvil 
chorus.  He  will  only  push  his  other  fields  the  harder  and 
may  use  his  “hammer”  should  any  present  or  prospective 
customer  of  the  central  station  come  to  him  for  information. 

Whatever  campaign  or  arrangement  is  made,  advised  Mr. 
Voth,  get  the  good  will  of  the  contractor  and  have  him 
the  central-station’s  friend.  Then  when  a  customer  who 
has  complained  about  a  high  bill  comes  into  the  contractor’s 
store  the  contractor  will  be  ready  to  explain  and  try  to 
satisfy  him  as  to  the  good  intentions  of  the  central  station. 
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A  “  WHITE  WAY  ”  INSTALLED  UNDER  of  Cleveland,  Ohio,  in  accordance  with  the  terms  of  an  agree- 

DIFFICULTIES  ment  w'ith  the  city  whereby,  in  consideration  of  a  franchise 

-  and  all  necessary  rights  to  erect  a  power  plant  and  sell 

In  installing  its  new  “White  Way”  lighting  system  the  electricity  in  the  city  of  Fort  Worth,  the  syndicate  agreed 
city  of  Fort  Worth,  Tex.,  is  experiencing  serious  trouble  to  install  the  “White  Way”  lamps  in  the  business  section  of 
and  annoyance  from  the  many  permanent  awnings  with  the  city  and  also  to  build  a  concrete  dam  in  the  Trinity 
which  the  business  district  is  infested.  In  many  cases  these  River  and  allow  the  city  perpetual  water  rights  therefrom, 
awnipgs  have  to  be  cut  through  to  allow  the  ornamental  The  city  is  to  maintain  the  system  and  to  pay  the  power 


Figs.  1  and  3 — Difficulties  Encountered  In  Installing  Ornamental  Lamp* Post. 


standards  to  be  erected.  The  accompanying  photographs 
show  the  serious  nature  of  the  obstructions,  as  the  beauty 
of  the  columns  is  not  only  greatly  marred,  but  the  light  dis¬ 
tribution  is  also  seriously  affected. 

This  is  a  difficulty  that  will  probably  be  met  with  in  many 
Southern  cities  as  the  extension  of  ornamental  street  light¬ 
ing  progresses.  These  permanent  awnings,  although  very 
unsightly  and  a  great  handicap  in  fire  fighting,  have  hereto¬ 
fore  been  considered  almost  indispensable  in  this  section 
of  Texas  on  account  of  the  intense  summer  heat.  However, 
some  of  the  more  pr'ogressive  merchants  have  adopted  the 
canvas  adjustable  awnings,  which,  being  raised  in  the  cool 


company  for  the  lighting  at  a  rate  of  3  cents  per  kw-hour. 

In  connection  with  the  “White  Way”  system  there  is  also 
being  installed  under  separate  contract  a  combination  police 
and  fire-alarm  system,  the  location  of  fire  and  police  boxes 
l)eing  indicated  by  a  green  and  red  light  respectively  on 
top  of  the  standards.  The  “White  Way"  standards  will  be 
used  for  this  purpose,  being  equipped  with  a  special  plate 
for  mounting  the  boxes. 

.\ll  wiring  to  the  standards  is  underground,  and  in  enam¬ 
eled  steel  conduit,  varying  in  size  from  1%  in.  to  3  in.  The 
three-wire,  iio-220-volt  system  is  used  for  lighting  the 
standards,  and  the  system  is  so  laid  out  that  every  two 


Figs.  2  and  A — Ornamental  Lamp-Posts  Installed  Under  Permanent  Awnings. 


of  the  evening,  interfere  in  no  wise  with  the  beauty  and 
efficiency  of  the  ornamental  lamps.  Some  of  the  property 
owners,  however,  have  remained  firm  in  their  determination 
to  maintain  their  permanent  awnings,  and  it  will  probably 
be  necessary  for  the  City  Commission  to  compel  their  re¬ 
moval  by  ordinance. 

The  “White  Way”  lights  are  being  installed  without  cost 
to  the  city  or  property  owners  by  the  J.  R.  Nutt  Syndicate, 


blocks  is  a  unit  within  itself,  one  block  balancing  the  other. 
That  is  to  say,  in  one  block  the  side  lamps  of  the  columns 
tap  one  side  of  the  three-wire  system,  the  top  lamps  the 
other  side.  In  the  next  block  the  same  arrangement  ob¬ 
tains,  but  vice  versa.  This  scheme  not  only  keeps  the 
system  absolutely  balanced,  but  dispenses  with  the  use  of 
220-volt  globes  and  permits  the  side  lamps  to  be  turned  off 
independently  of  the  top  lamps,  which  usually  burn  all  night. 
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Wiring  and  Illumination 


DECORATIVE  LIGHTING  AT  FARGO,  N.  D. 


The  city  of  Fargo,  N.  D.,  recently  installed  an  attractive 
tungsten-post  illumination,  the  cost  of  erecting  which  was 
defrayed  by  the  abutting  property  owners.  The  Consumers’ 
Power  Company  furnishes  electricity  for  this  lighting  and 


Night  view  of  Broadway,  Fargo,  N.  D. 


the  city  pays  the  bills.  The  accompanying  illustration 
shows  Broadway,  one  of  the  principal  streets  of  Fargo, 
looking  north  from  Front  Street.  The  ornamental  posts 
are  spaced  four  and  five  to  the  block,  and  each  post  carries 
four  60-watt  tungsten  lamps  on  the  side  arms  and  one 
100-watt  tungsten  in  the  peak  positions.  All  of  the  lamps 
burn  from  dusk  until  12  o’clock  every  night.  At  midnight 
the  side-arm  lamps  are  extinguished,  but  the  top  lamps  con¬ 
tinue  to  operate  until  dawn.  Thus  far  140  posts  have  been 
erected  in  the  business  district,  and  it  is  expected  later  to 
extend  this  lighting. 


MAINTENANCE  OF  LIGHTING  EQUIPMENT. 


By  Ward  Harrison. 

About  two  years  ago,  after  high-efficiency  lamps  with 
Holophane  reflectors  had  replaced  many  of  the  inclosed  arc 
lamps  on  its  circuits,  the  Knoxville  (Tenn.)  Railway  & 
Light  Company  found  that  some  of  its  customers  became 
dissatisfied  with  their  installations  after  three  or  four 
months  of  use  on  account  of  the  loss  of  light  due  to  the  col¬ 
lection  of  dust  and  dirt.  The  arc  lamps  had  been  main¬ 
tained  by  the  lighting  company,  and  efforts  to  induce  the 
consumers  to  clean  the  incandescent  units  regularly  them¬ 
selves  did  not  meet  with  success  in  all  cases.  As  a  result  a 
maintenance  service  was  inaugurated  under  the  direction 
of  Mr.  J.  H.  Drake,  the  superintendent  of  lighting,  which 
has  been  continued  since  that  time  with  highly  satisfactory 
results. 

One  man,  who  receives  $1.25  per  day,  cleans  the  lamps 
and  reflectors  in  seventy  business  houses  with  a  total  of 
1297  units,  covering  the  entire  ground  once  every  three 
weeks.  He  carries  a  light  stepladder,  a  water  bucket,  a 
small  stiff  brush,  two  soft  brushes,  some  chamois  skin  and 
soft  cloth.  The  soft  brushes  are  used  to  remove  dust,  cob¬ 
webs,  etc.,  before  washing.  With  the  small  stiff  brush  and 
clean  water  the  dirt  is  easily  removed  from  the  outside  of 
the  reflectors.  To  clean  the  lamps  and  inside  of  the  re¬ 
flectors  a  damp  cloth  is  used.  After  washing,  the  reflectors 
are  polished  with  the  chamois  skin.  The  cleaner  is  careful 
to  obtain  fresh  water  at  each  place,  in  order  to  avoid  black¬ 


ening  the  frosted  part  of  the  lamp.  Better  results  are 
secured  with  warm  water,  and  this  is  used  wherever  it  can 
be  obtained.  Neither  soap  nor  washing  powder  is  em¬ 
ployed,  as  it  has  been  found  that  they  cause  a  deposit  in 
the  grooves  of  the  Holophane  glassware.  It  has  not  been 
necessary  to  wash  all  the  reflectors  at  each  visit,  since  after 
they  have  once  been  carefully  cleaned  the  use  of  a  dry 
cloth  to  polish  the  reflectors  eliminates  washing  to  some 
extent. 

The  breakage  of  lamps  during  cleaning  has  been  given 
careful  attention,  and  it  has  been  found  that  the  renewals 
due  to  this  cause  do  not  exceed  five  lamps  per  month  for  all 
sizes.  If  a  lamp  is  broken  owing  to  carelessness  on  the  part 
of  the  cleaner,  it  is  immediately  replaced  free  of  charge  to 
the  consumer.  This  provision  applies  to  Holophane  re¬ 
flectors  as  well;  however,  only  two  of  these  were  broken 
during  the  past  year. 

In  addition  to  furnishing  the  regular  service  the  com¬ 
pany  keeps  in  touch  with  each  consumer’s  place  of  business, 
so  that  the  installation  may  be  put  into  the  best  possible 
condition  for  all  special  occasions.  The  larger  establish¬ 
ments  are  not  included  under  the  maintenance  system,  for 
in  these  places  the  work  is  done  by  the  employees  of  the 
concern;  however,  the  company  retains  a  general  oversight 
and  calls  attention  to  dirty  reflectors  and  old  lamps. 

When  the  maintenance  service  was  inaugurated  no  extra 
charge  was  made,  since  the  expense  of  cleaning  the  incan¬ 
descent  units  was  small  compared  with  the  cost  of  the 
arc-lamp  service  which  had  been  rendered  previously.  This 
policy  has  been  continued,  and  the  lighting  company  feels 
that  it  has  been  amply  repaid.  The  former  complaints  have 
been  eliminated  entirely  and  business  has  been  materially 
increased  because  of  the  better  service  rendered.  Another 
benefit  has  been  the  fact  that  clean  reflectors  call  the  atten¬ 
tion  of  the  merchants  to  black  and  burned-out  lamps,  with 
the  result  that  in  nearly  all  cases  the  lamps  are  renewed  at 
proper  intervals.  The  example  set  in  these  prominent  in¬ 
stallations  cannot  fail  to  influence  the  other  consumers  to 
give  more  care  to  their  lighting  equipment  and  to  raise  the 
standard  of  illumination  throughout  the  city. 


GRAPHS  OF  CERTAIN  RELATIONS  IN  INDUSTRIAL 
LIGHTING  ECONOMICS. 

By  Roscoe  Scott. 

It  is  often  desirable  to  be  able  to  picture  mentally  the 
relations  between  a  number  of  more  or  less  complexly 
varying  quantities,  and  to  this  end  curves  or  “graphs”  are 
found  of  great  advantage,  enabling  us  to  visualize  and 
interpret  both  mathematical  formulas  and  test  data.  Some 
neat  examples  of  the  former  application  are  obtained  in 
the  theoretical  study  of  the  effect  of  improvements  in  in¬ 
dustrial  operating  conditions,  such  as  the  lighting,  and  it 
is  with  these  that  this  article  is  concerned,  in  the  hope  that 
the  general  curves  developed  may  be  found  to  have  prac¬ 
tical  applications  in  individual  cases. 

The  factory  manager  contemplating  important  changes 
in  his  lighting  system  is  pretty  sure  to  ask:  “From  the 
standpoint  of  net  returns  in  increased  efficiency  of  my  em¬ 
ployees,  what  are  the  proper  changes  to  make,  and  what 
will  be  the  net  saving  produced  thereby  in  manufacturing 
costs?”  Obviously  such  a  broad  question  is  not  susceptible 
of  a  general  answer,  depending  as  it  does  on  local  condi¬ 
tions  and  on  numerous  experience  factors  and  judgment 
factors.  Expressing  these  factors  as  unknowns,  however, 
and  leaving  their  values  to  be  estimated  in  actual  com¬ 
mercial  cases,  we  can  work  out  with  mathematical  exact¬ 
ness  on  a  percentage  basis  the  solution  of  the  second  part 
of  the  general  question  just  quoted,  that  is,  the  net  saving 
produced  by  a  change  in  lighting  conditions. 
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The  principal  quantities  involved  may  be  expressed  sym¬ 
bolically  as  follows,  assuming  that  we  have  under  consid¬ 
eration  a  room  or  a  number  of  rooms  with  clerks  or  opera¬ 
tives  therein  wdiose  work  is  of  such  a  similar  nature  that 
they  may  be  considered  collectively. 

Let  w  =  the  combined  salary  or  wages  of  the  workers  for 
a  chosen  interval  of  time  (typical  of  average 
conditions  if  these  vary  greatly  throughout  the 
year),  say  one  week. 

/  =  the  total  operating  expense  for  providing  light 
to  the  workers  during  the  same  period. 

X  =  the  ratio  of  lighting  expense  to  w'ages  in  per 
cent. 

Fiy  definition, 

! 

X  =  100  — 

In  practice  x  is  usually  a  small  percentage,  10  per  cent 
being  a  high  value  for  most  classes  of  industrial  lighting. 
In  one  factory  (incandescent  lamp  works)  its  average  value 
for  the  first  nine  months  of  the  year  was  found  to  be  0.9H 
per  cent,  and  it  tapers  off  to  zero  for  certain  industries 
that  recpiire  no  artificial  illumination  or  for  which  no  suit¬ 
able  artificial  illuminant  has  yet  been  devised. 

Improvements  in  the  lighting  system  of  a  certain  factory 
are  contemplated,  let  us  suppose,  which  will  increase  its 
operating  cost — including  lamp  renewals,  current,  main¬ 
tenance,  interest  and  depreciation — by  a  factor  which  we 
will  call  b  per  cent.  (If  the  operating  cost  is  actually  re¬ 
duced,  as  sometimes  happens,  notably  when  inefficient  lamps 
are  replaced  by  those  of  high  efficiency,  b  will  be  negative.) 
Now  the  manager  estimates  that  the  better  lighting  caused 
by  the  proposed  improvement  will  increase  the  average 
efficiency  of  his  “direct  labor”  by  another  factor,  which  we 
will  call  a  per  cent.  For  example,  if  it  is  estimated  that 
a  10  per  cent  increase  in  lighting  ex])ense  can  be  made  to 
increase  tbe  labor  efficiency  by  i  per  cent,  then  /;  =  10  and 

</  =  I. 

riie  phrase  “efficiency  of  labor”  is  used  in  the  above 
definition  of  the  factor  a  and  in  what  follows  in  a  rather 
special  sense.  It  may  be  most  concisely  stated  as  the  value 
of  the  employee’s  services  to  his  employer.  The  increase 
in  efficiency  as  here  understood  is  measured  by  tbe  resultant 
decrease  in  cost  or  the  profitable  improvement  in  quality  of 
the  manufactured  product,  whether  the  latter  be  nails, 
kilowatt-hours,  transportation  or  anything  else.  The  “in¬ 
crease  in  labor  efficiency’’  may  or  may  not  be  directly 
measurable  in  terms  of  the  increase  in  individual  produc¬ 
tion.  If  the  employee’s  pay  is  a  fixed  stipend  it  will  be 
more  nearly  so  than  if  he  is  employed  on  piecework,  in 
which  ca.se  a  saving  in  overhead  expenses  would  be  all  that 
would  be  realized  from  increased  individual  production, 
unless  indeed  the  piecework  rate  were  reduced. 

Of  course,  the  value  of  a — by  far  the  most  important 
factor  in  the  calculation.s — must  be  estimated  from  the  pro¬ 
posed  changes  in  the  illumination,  rather  than  directly  from 
the  increa.se  in  operating  co.st  consequent  upon  such  changes. 
The  difficulty  of  estimating  it  is  increased  because  so  many 
factors,  such  as  diffusion,  direction  and  color,  as  well  as 
intensity  of  light,  must  be  taken  into  account  in  deciding  the 
comparative  value  of  two  or  more  lighting  systems  from 
the  labor-efficiency  standpoint.  It  may  be  stated  without 
fear  of  contradiction  that  the  illuminating  engineer  who 
has  amassed  any  considerable  amount  of  data  of  value 
to  a  practical  man  in  determining  a — or,  rather,  the  relation 
between  a  and  b — for  his  particular  case,  be  it  the  lighting 
of  a  silk  mill,  an  auditing  room  or  what  not,  is  the  rare 
exception  rather  than  the  rule.  Such  data  must  invariably 
be  based  on  experience  of  one’s  self  or  others,  and  are 
particularly  hard  to  obtain.  If  those  who  have  reliable 
figures  would  publish  them  in  technical  journals  or  in  the 
proceedings  of  the  national  technical  societies  they  would 
be  of  untold  benefit  in  the  future  application  of  industrial¬ 
lighting  economics. 


For  the  purpose  of  this  analysis  it  is  convenient  to  intro¬ 
duce  another  symbol,  y,  which  stands  for  that  increase  in 
operating  expense  (expressed  as  a  percentage  of  the  pres¬ 
ent  lighting  expense)  which  would  just  offset  an  assumed 
increase  a  in  labor  efficiency.  From  the  definition  of  y  we 
may  write  the  equation 

aiv  =  yi. 

But 

I 

X  =  100 — 
w 

whence 

y  =  100  —  (I) 

X 

In  any  practical  case  b,  the  actual  per  cent  increase  in 
lighting  expense,  must  be  equal  to  or  less  than  y.  as  other¬ 
wise  the  change  in  lighting  conditions  will  result  in  a  loss, 
owing  to  the  increase  in  lighting  expense  being  greater 
than  the  corresponding  increase  in  productive  value  of 
the  employees. 

Equation  ( i )  may  be  plotted  as  a  family  of  curves,  as 
shown  in  Fig.  i,  the  ordinates  y  repre.senting  the  maximum 
percentage  increase  in  lighting  expense  allowable  for  each 
set  of  conditions  imposed  by  the  desired  value  of  a  and  by 


Fig.  1 — Cnart  Illustrating  Equation  (1). 

the  abscissa  x,  the  given  initial  ratio  of  lighting  to  labor 
expense.  An  example  will  make  clear  the  meaning  of  the 
curves. 

Ten  compositors,  employed  on  a  night  shift  in  a  large 
print  shop,  receive  an  average  wage  of  $25  a  week.  The 
present  lighting  system,  providing  let  us  say  a  single  60- 
watt  carbon-filament  lamp  for  each  man,  costs  $1.75  per 
week. 

Then 

1-75 

X  =  =0.7  per  cent. 

250 

Looking  up  the  corresponding  ordinate  on  the  curve 
a  =  I,  we  find  it  to  be  143,  which  means  that  whatever 
increase  in  lighting  expense,  up  to  the  limit  of  143  per  cent, 
is  found  necessary  to  produce  a  i  per  cent  increase  in  the 
efficiency  of  the  compositors  (enabling  them  to  do  in  one 
hour  what  formerly  required  an  hour  and  thirty-six  seconds 
for  its  performance,  if  this  may  be  taken  as  a  criterion) 
will  result  in  a  net  saving.  .Surprising  as  these  figures  are 
to  those  who  have  given  no  previous  thought  to  such  mat¬ 
ters,  they  are  typical  of  conditions  which  are  common  not 
only  in  the  printing  industry  but  in  many  other  industries 
to-day. 

In  order  to  see  what  the  value  of  the  net  saving  will  be 
under  various  conditions,  a  second  set  of  curves  has  been 
devised  (see  Fig.  2).  If  we  express  the  net  saving  as  a 
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percentage  of  the  pay-roll  expense  (that  is,  for  direct  labor 
before  the  change),  which  for  graphical  purposes  is  a  more 
convenient  way  of  expressing  it  than  as  a  percentage  of 
the  lighting  expense,  we  have: 

XT  •  ( V  —  b) 

iNet  saving  =  .y  =  '  per  cent, 

100 

where  b  is  the  percentage  by  which  it  is  proposed  to  in¬ 
crease  the  lighting  expense,  as  distinguished  from  y,  the 
maximum  percentage  increase  that  can  be  incurred  without 
loss. 

Now  r  \ 

100  ^00  100 

which  gives  us  the  saving  in  terms  of  fundamental  quanti¬ 
ties. 

big.  2  really  consists  of  several  distinct  sets  of  curves,  or 
one  set  for  each  value  of  a  (the  estimated  per  cent  increase 
in  labor  efficiency  effected),  which,  owing  to  the  fortunate 
circumstance  that  all  values  of  x  give  the  same  saving 
when  b  equals  zero,  can  all  conveniently  be  plotted  on  one 
chart.  It  should  be  borne  in  mind  that  in  interpreting  or 
using  a  chart  like  Fig.  2  one  must  pick  out  the  particular 
bundle  of  curves  labeled  to  correspond  with  the  desired 
value  of  a,  and  then  follow  up  the  line  corresponding  to  the 
given  value  of  x,  on  which  line  the  saving  corresponding 
to  the  assumed  value  of  b  may  be  found  as  an  ordinate. 

It  is  evident  from  the  curves  that  there  may  be  a  saving 
when  the  lighting  expense  is  neither  increased  nor  de¬ 
creased.  Such  cases  are  perfectly  possible  in  practice,  as. 
for  example,  where  carbon  lamps  are  replaced  by  tungsten- 
filament  lamps  in  such  a  way  that,  while  the  flux  of  light  is 
greatly  increased  and  its  distribution  improved,  the  total 
operating  expense  is  neither  more  nor  less  than  before.  An 
improvement  in  lighting,  as  already  stated,  may  even  result 
in  the  operating  expense  being  reduced,  and  the  curves 
cover  this  case  also. 

Example:  Take  the  case  of  the  ten  compositors  above 


given.  The  manager  finds  that  the  changes  estimated  as 
necessary  to  produce  a  1  per  cent  increase  in  efficiency  of 
the  men  will  increase  the  regular  lighting  exjiense  by,  say, 
15  per  cent.  Referring  in  Fig.  2  to  the  bundle  of  lines 
marked  “o  =  i,”  we  find,  by  interpolation  or  by  construc¬ 
tion,  the  point  where  a  line  corresponding  to  .r  =  0.7  would 


cross  the  co-ordinate  6=15.  This  point  is  seen  to  corre¬ 
spond  w'ith  a  value  of  S,  the  saving,  of  about  0.9  per  cent. 
(Equation  (2)  will  give  the  exact  value.)  That  is,  the  ne\ 
weekly  saving  is  0.9  per  cent  of  $250  =  $2.25. 

No  general  mathematical  expression  capable  of  evalua¬ 
tion  can,  of  course,  be  derived  for  that  value  of  b,  the  in- 


Fig.  3 — Chart  Illustrating  Equation  (3). 


crease  in  lighting  expense,  which  will  give  a  maximum 
value  of  S,  the  percentage  net  saving,  because  such  an  ex¬ 
pression  would  have  to  be  based  on  the  relation  connecting 
a  with  b,  which  is  empirical,  and  special  for  each  particular 
case.  If,  however,  we  can.  for  any  given  set  of  circum¬ 
stances  estimate  a  curve  connecting  a  (the  increase  in 
labor  efficiency)  with  b  (the  increase  in  lighting  expense), 
we  can  find  what  expenditure  will  result  in  maximum  net 
saving,  assuming  throughout,  of  course,  that  the  increase 
in  expense  is  judiciously  applied  to  the  best  practical  ad¬ 
vantage,  and  not  expended  on  ornamentation  which  would 
have  no  tendency  to  increase  the  efficiency  of  employees. 

Example:  'I'lnis  in  Fig.  3  a  purely  empirical  curve  is 
assumed  connecting  a  and  b  for  the  case  of  the  ten  com¬ 
positors  above  given,  and  with  this  as  a  basis  the  net  sav¬ 
ing  is  plotted  versus  the  increase  in  expense  (b),  using  the 
same  formula  as  in  Fig.  2: 


S^a- 


bx 

100 


(3) 


and  it  is  seen  that,  under  the  given  assumptions,  5"  is  a 
maximum  at  1.29  per  cent  when  b  is  about  40  per  cent. 

Before  one  attempts  to  apply  a  graphical  analysis  like  the 
above  to  an  actual  case,  he  should  not  only  realize  fully 
the  difficulties  which  best  a  determination  of  the  value  of 
the  factor  o  and  of  its  relation  to  the  factor  b,  but  he 
should  also  remember  that  the  method  is  inapplicable  to 
certain  classes  of  service.  Phus,  in  the  lighting  of  an 
engine-room  it  might  be  absurd  to  expect  to  improve  the 
efficiency  of  the  attendant  who  has  a  certain  routine  of 
duties  to  perform,  and  the  justifiable  lighting  e.xpense 
would  be  determined  by  such  considerations  as  safety,  ap¬ 
pearance  and  eye  comfort. 

The  method  is  applicable  in  general  to  other  influences 
than  lighting  which  are  believed  to  affect  the  efficiency  of 
workers,  such,  for  example,  as  heating  and  ventilation. 
In  such  cases  the  different  symbols  take  on  altered  but 
perfectly  analogous  meanings. 


NEW  TELEPHONE  PATENTS. 


SOUND  INTENSIFIER. 

Under  this  title  Mr.  \V.  Hoppie,  of  Ogden,  Utah,  has 
described  a  receiver  which  employs  tw'o  parallel  diaphragms. 
One  is  in  the  usual  relation  to  the  magnetic  field  of  the  re- 
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ceiver.  Its  middle  is,  however,  connected  by  a  multiplying 
linkage  to  the  middle  of  the  second  diaphragm.  The  ful¬ 
crum  of  the  linkage  is  carried  upon  a  movable  cross-bar  of 
considerable  weight,  one  end  of  the  cross-bar  being  sup¬ 
ported  upon  a  hinge  pin.  This  construction  gives  a  flexi¬ 
bility  to  the  moving  system. 

KEY  INDICATOR. 

Illustrated  herewith  is  a  key  indicator  for  ringing  keys 
which  shows  which  key  was  last  used.  A  slide  is  driven 


Indicator  for  Telephone-Switching  Apparatus. 


by  a  lever  which  in  turn  is  linked  to  the  key  levers.  The 
construction  is  very  simple.  Mr.  H.  W.  Dunbar,  of  New¬ 
ark,  N.  J.,  is  the  patentee,  his  patent  being  assigned  to  the 
Western  Electric  Company. 


Letters  to  the  Editor. 

ANALYSIS  OF  RUBBER  COMPOUNDS. 

To  the  Editor  of  Electrical  World: 

Sir: — From  an  article  in  your  issue  of  Dec.  i6  headed 
“Discussion  of  Rubber  Specifications”  it  would  seem  that 
the  analysis  of  a  rubber  compound,  such  as  that  used  for 
insulating  wires  and  cables,  is  so  difficult  and  so  little  under¬ 
stood  that  no  satisfactory  method  has  been  brought  for¬ 
ward.  While  the  writer  admits  that  the  results  produced 
by  the  methods  in  common  use  are  of  little  value  and  often 
misleading,  this  does  not  mean  that  such  a  compound  can¬ 
not  be  analyzed  satisfactorily.  Indeed,  it  is  quite  possible 
to  make  an  analysis  of  such  a  compound  and  secure  results 
within  a  few  tenths  of  a  per  cent  of  the  actual  content. 
There  are  perhaps  three  reasons  why  the  analysis  as  usually 
made  is  not  satisfactory.  First,  chemists  differ  as  to  the 
method  of  preparing  the  sample  for  the  acetone  extract 
test.  Some  grind  the  sample,  others  cut  it  to  a  specified 
size,  still  others  pass  the  ground  sample  through  a  screen, 
taking  that  portion  which  passes  a  certain  mesh,  and  all 
extract  for  a  given  time.  Now,  it  would  seem  that  this  is 
all  wrong.  When  a  person  submits  a  sample  of  ore  and 
wants  to  know  the  metallic  content  he  wants  to  know  what 
is  in  it,  and  not  what  can  be  got  out  by  a  certain  method. 
The  same  is  true  of  a  rubber  sample.  One  wants  to  know 
what  is  in  it  and  not  what  can  be  got  out  by  cutting  to  a 
certain  size  and  extracting  for  a  given  time.  The  sample 
should  be  so  prepared  and  treated  that  all  that  is  soluble 
in  the  acetone  is  obtained,  and  unless  this  is  done  the  results 
will  be  worthless.  There  is  no  difficulty  in  getting  such  an 
extraction  if  the  sample  is  cut  thin  enough  and  the  extrac¬ 
tion  carried  on  long  enough. 


The  second  place  wherein  the  chemist  fails  is  in  the 
determination  of  the  actual  rubber  content.  The  method 
given  by  Weber,  and  which,  as  far  as  the  writer  knows,  is 
with  certain  modifications  the  usual  method  followed,  is  to 
determine  the  rubber  by  the  difference  between  loo  per 
cent  and  the  sum  of  the  other  ingredients  found.  Now,  as 
the  rubber  is  the  most  important  item  in  the  compound,  it 
w’ould  seem  that  a  better  method  than  this  should  be  at 
hand. 

The  third  difficulty  is  due  to  the  indefiniteness  of  the 
term  “rubber.”  Anything  which  contains  rubber  is  called 
rubber,  and  a  manufacturer  may  honestly  put  in  30  per  cent 
of  what  he  thinks  is  good  rubber  and  not  stop  to  consider 
how  much  of  this  is  pure  rubber;  that  is,  rubber  without 
ash  or  acetone  extract,  or  what  may  be  called,  for  want  of 
a  better  name,  pure  gum. 

If  the  amount  of  this  pure  gum  in  the  compound  is  deter¬ 
mined  and  a  sample  of  the  rubber  used  is  at  hand,  it  is 
very  easy  to  arrive  at  the  amount  of  rubber  used  by  adding 
to  the  pure  gum  the  ash  and  extract  belonging  to  it,  which 
would  be  determined  from  the  sample  of  rubber.  Where 
no  sample  of  rubber  is  at  hand  the  proper  plan  is  to  give  the 
percentage  of  pure  gum,  which  can  be  determined  with 
extreme  accuracy.  The  writer,  however,  considers  the 
percentage  of  pure  gum  the  best  determination  to  give  in 
all  cases,  together  with  the  acetone  extract  showing  the 
mineral  hydrocarbons,  wax  or  oil,  free  sulphur  and  saponi¬ 
fiable  extract.  The  writer  finds  that  all  the  oils  and  resins 
in  an  extract  from  rubber  are  quite  easily  saponified. 

Again,  in  regard  to  the  acetone  extract,  it  is  generally 
stated  that  all  rubber  gives  more  extract  after  vulcaniza¬ 
tion  than  before.  This  the  writer  does  not  find  to  be  the 
case.  In  a  number  of  special  tests  made  for  this  purpose 
the  tendency  points  the  other  way.  Therefore  the  manu¬ 
facturer  who  gives  this  as  a  reason  why  his  extract  is  a 
little  high  is  in  error.  To  be  sure,  there  may  be  more  in  a 
vulcanized  sample,  but  it  is  not  caused  by  the  vulcanization. 
It  has  been  added,  and  presumably  quite  unintentionally, 
with  some  of  the  other  ingredients.  Thus  in  one  instance 
a  washed  and  dried  rubber  had  3.150  per  cent  of  saponifiable 
extract,  and  in  the  mixture  there  was  before  vulcanization 
5.355  per  cent  to  the  rubber  present,  and  after  vulcaniza¬ 
tion  for  one  and  a  half  hours  there  was  only  4.220  per  cent, 
and  the  longer  this  compound  was  vulcanized  the  lower  was 
the  extract,  until  after  four  hours’  vulcanization  there  was 
only  3.270  per  cent  to  the  rubber  present,  which  was  a 
30  per  cent  rubber  compound. 

New  York.  W.  Jones. 

ELECTRIC  PUMPING  IN  IRRIGATION. 

To  the  Editor  of  Electrical  World: 

Sir  : — The  diagram  given  by  Mr.  Kensit  upon  page  1605 
of  your  issue  of  Dec.30  is  based  upon  an  irrigation  service  of 
I  cu.  ft.  of  water  per  second  of  time  to  eighty  acres  (a  mis¬ 
print  made  this  eight).  This  amount  is  sufficient  for  all 
crops,  and  for  many  forms  of  agriculture,  particularly  fruit 
culture,  the  amount  used  is  frequently  much  less.  This 
is  particularly  true  where  the  water  is  pumped,  and  con¬ 
sequently  the  weight  of  water  lifted  is  directly  convertible 
into  terms  of  power  and  consequently  into  dollars.  For 
such  purposes  and  under  such  conditions  the  water  is  most 
carefully  conserved,  and  i  cu.  ft.  of  water  per  second  of 
time  is  in  many  localities  found  sufficient  for  from  160  to 
200  acres.  This  would  make  a  reduction  of  one-half  or 
more  in  the  cost  as  shown  in  Mr.  Kensit’s  diagram. 

Under  such  conditions  as  we  have  outlined,  this  company 
is  furnishing  power  for  irrigation  pumping,  for  lifts  up  to 
and  exceeding  300  ft.,  at  a  limit  cost  economically  profitable 
to  the  fruit  grower,  and  yet  at  rates  profitable  to  the  com¬ 
pany.  Arthur  Gunn, 

President  Wenatchee  Valley  Gas  &  Electric  Company. 

Wenatchee,  Wash. 
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Generators,  Motors  and  Transformers. 

Three-Phase  Direct-Current  Rectifier. — P.  Stein. — An 
illustrated  description  of  a  three-phase  direct-current  recti¬ 
fier  built  by  the  Sieniens-Schuckert  company  and  used  in  a 
fire-engine  house  in  Magdeburg  for  charging  automobile 
batteries  from  a  three-phase  supply  network.  The  rectifier 
has  a  ratecl  output  up  to  6  kva  and  gives  a  direct  current  of 
50  amp  at  from  80  volts  to  130  volts  suitable  for  the 
charging  of  from  40  cells  to  44  cells.  As  shown  below, 
the  rectifier  consists  of  a  transformer  Q  and  a  commutator 
K  driven  by  the  synchronous  motor  M.  The  transformer 
is  an  ordinary  three-phase  unit.  By  means  of  the  switch  Z 
it  is  possible  to  add  to  or  take  off  some  primary  turns  for 
the  sake  of  regulating  the  secondary  voltage.  The  second¬ 


ary  winding  of  the  transformer  is  arranged  so  as  to  give 
twelve-phase  currents.  These  twelve-phase  currents  are  sup¬ 
plied  through  twelve  slip-rings  to  the  commutator  K,  which 
is  driven  by  the  self-starting  synchronous  motor  M,  the 
stator  winding  of  which  is  connected  to  the  three-phase  net¬ 
work.  It  has  four  poles,  and  hence  for  a  frequency  of  50 
cycles  it  makes  1500  r.p.m.  Consequently  the  commutator 
has  2  X  *2  segments,  of  which  two  opposite  ones  are  always 
connected  together.  The  carbon  brushes  sliding  on  the  com¬ 
mutator  are  displaced  by  90  deg.  By  means  of  the  controller 
G  the  different  connections  in  starting,  etc.,  are  made.  For 
position  o  the  machine  is  at  rest  and  all  circuits  are  inter¬ 
rupted  ;  for  position  i  the  synchronous  motor  is  connected  to 
the  three-phase  network  and  begins  to  run;  with  position  2 
the  primary  winding  of  the  transformer  is  connected  to  the 
network,  and  so  on.  The  efficiency  of  the  rectifier  is  from 
85  to  90  per  cent,  and  hence  is  much  higher  than  that  of  a 
motor-generator. — Elek.  Zeit.,  Jan  18. 

Design' of  Transformers. — E.  G.  Reed. — An  article  giving 
some  general  notes  on  the  life  of  transformers,  perform¬ 
ance,  convenience  in  operation,  materials  used,  and  the  pro¬ 
portioning  of  the  design.  For  minimum  cost  the  length  of 
mean  turn  of  both  the  iron  and  the  copper  elements  should 
be  a  minimum  for  a  given  area  of  their  sections.  Small 
high-voltage  transformers  should  be  of  the  core  type,  and 


large  low-voltage  transformers  should  be  of  the  shell  type. 
There  is  a  limit  to  the  cheapness  of  a  transformer  for  a 
given  rating,  since  the  copper  cannot  be  operated  beyond  a 
certain  current  density  and  the  iron  cannot  be  operated 
beyond  a  certain  magnetic  density  because  of  saturation  of 
the  iron.  The  iron  should  run  at  not  more  than  12,000  lines 
per  sq.  cm,  so  as  to  keep  below  the  knee  of  the  saturation 
curve.  lienee  the  problem  is  to  design  a  transformer  for  a 
minimum  cost  with  fixed  densities.  Now,  with  the  rating, 
frequency,  space  factor  and  copper  and  magnetic  densities 
fixed,  the  product  of  the  area  of  the  winding  section  and 
area  of  magnetic-circuit  section  becomes  fixed.  Instead  of 
designing  a  transformer  for  minimum  cost  it  may  be  desired 
to  design  it  for  minimum  loss.  The  two  designs  woidd  be 
identical  when  the  ratio  of  the  costs  per  pound  of  iron  and 
copper  was  equal  to  the  ratio  of  the  watts  per  pound  for 
each.  For  a  given  transformer  frame,  in  order  to  make 
the  sum  of  the  losses  a  minimum,  the  ratio  of  the  iron  loss 
to  the  copper  loss  must  be  2  to  1.7. — Elec.  Journal,  January. 

Synchronous  and  Non-Synchronous  Reactance. — J. 
Rezelm.an. — The  conclusion  of  another  article  in  his  long 
serial  on  this  subject.  This  article  deals  with  a  four-pole 
turbo-alternator  the  reactance  of  which  is  not  constant  but 
depends  upon  the  relative  position  of  the  rotor  and  stator 
coils.  The  effect  of  the  squirrel-cage  winding  formed  by 
the  brass  wedges  and  bronze  winding  covers  is  investigated 
for  various  conditions. — Lond.  Electrician,  Jan.  19. 

Single-Phase  Repulsion  Motor. — T.  F.  Wall. — A  com¬ 
plete  reproduction  of  his  highly  mathematical  paper  which 
was  presented  at  the  last  meeting  of  the  British  Associa¬ 
tion  giving  a  theory  of  the  single-phase  repulsion  motor 
with  the  results  of  tests  confirming  the  theory. — Lond. 
Eng’ing,  Jan.  19. 

Insulation  of  Coils. — K.  Perlewitz. — An  English  trans¬ 
lation  of  his  German  paper  abstracted  some  time  ago  in 
the  Digest  on  the  process  of  Emil  Haefely  for  insnlating 
the  coils  of  high-tension  machines. — Lond.  Electrician, 
Jan.  19. 

Transient  Phenomena. — L.  Dreyfus. — A  highly  mathe¬ 
matical  paper  on  transient  phenomena  in  machines  with 
symmetrical  polyphase  systems  in  stator  and  rotor. — Elek. 
u.  Masch.  (Vienna),  Jan.  14. 

Lamps  and  Lighting. 

Comparative  Cost  of  Lighting. — Comparative  figures  on 
the  cost  of  lighting  with  incandescent  and  arc  lamps.  The 
cost  of  the  electrical  energy,  but  not  the  cost  of  the  lamps, 
etc.,  is  compared.  For  carbon-filament  lamps  a  consump¬ 
tion  of  3.5  watts  per  cp  is  assumed ;  for  metallic-filament 
lamps  1.2  watts  per  cp;  for  inclosed  arc  lamps  a  consump¬ 
tion  of  550  watts  by  a  650-cp  lamp  is  assumed.  The  follow¬ 
ing  figures  are  given  for  flame  and  open  arcs:  Open  12-amp 
arc,  1000  cp,  660  watts,  cost  of  electrodes  0.27  cent  per 
hour;  12-amp  flame  arc,  3000  cp,  600  watts,  cost  of  elec¬ 
trodes  0.55  cent  per  hour;  ip-amp  flame  arc,  2400  cp,  550 
watts,  cost  of  electrodes  0.5  cent  per  hour;  8-ainp  flame  arc. 
1850  cp,  450  watts,  cost  of  electrodes  0.45  cent  per  hour. — 
Lond.  Elec.  Engineer,  Jan.  19. 

Tantalum. — H.  Pecheux. — A  French  Academy  paper  on 
the  resistivity  and  thermo-electricity  of  tantalum  filaments. 
There  are  quite  considerable  differences  in  the  resistivity  of 
samples  of  tantalum  obtained  from  the  same  source  of 
supply  due  to  small  contents  of  impurities.  The  electric 
resistivity  increases  with  the  purity  of  the  tantalum  fila¬ 
ment.  The  principal  temperature  coefficient  also  increases 
with  the  purity  of  the  metal.  The  same  is  the  case  with  the 
thermoelectric  power. — Comptes  Rendus,  Dec.  4;  abstracted 
in  La  Lumibre  Elec.,  Jan.  6. 
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Generators  for  Car  Lighting. — J.  D.  Morgan. — A  paper 
read  before  the  Birmingham  Section  of  the  (British)  In¬ 
stitution  of  Electrical  Engineers,  The  author  describes 
the  various  generator  arrangements  that  have  been  sug¬ 
gested  for  obtaining  a  practically  constant  voltage  for 
motor-vehicle  lighting.  He  classifies  them  as  ( i )  elec¬ 
trically  regulated  generators  and  (2)  mechanically  regu¬ 
lated  generators.  The  latter  type  appears  to  be  the  more 
extensively  used  for  train  lighting. — Lond.  Electrician, 
Jan.  19. 

Color  Discrimination  by  Artificial  Light. — T.  E.  Kitcuie. 
— A  paper  read  before  the  Illuminating  Engineering  Society 
in  London.  The  method  adopted  by  the  author  is  to  place 
a  number  of  different  colored  ribbons  side  by  side  and  to 
photograph  them  by  daylight  and  by  the  various  illuminants. 

In  this  way  a  number  of  photographs  are  obtained  and 
can  be  compared  as  regards  depth  of  tone  for  each  color. 
The  results  of  tests  made  by  this  method  are  given  in  a 
table. — Lond.  Electrician,  Jan.  19. 

« 

Generation,  Transmission  and  Distribution. 

Lifting  Magnets. — E.  I’fiffner. — The  conclusion  of  his 
article  on  the  design  and  calculation  of  lifting  magnets. 
The  author  discusses  the  influence  of  the  conductivity  of 
the  magnet  wire  and  of  the  magnetic  reluctivity  of  the  mag¬ 
net  core  and  finally  deals  with  lifting  magnets  with  movable 
poles.  Some  notes  are  added  on  the  heating  of  lifting 
magnets. — Elek.  Zeit.,  Jan.  18. 

Water  Power  Plant  in  Portugal. — C.  de  Carvalho. — An 
illustrated  description  of  the  water-power  station  at  Serra 
da  Estrella,  in  Portugal.  There  are  two  500-hp  turbines 
driving  4000-volt,  50-cycle,  three-phase  alternators.  There 
are  two  transmission  lines  of  an  aggregate  length  of  50 
km  (30  miles). — L’Electricien,  Jan.  6. 

Installations,  Systems  and  Appliances. 

Battery  Substation  in  a  Mine. — G.  C.  Allingham. — An 
illustrated  description  of  the  battery  substation  at  the  Huck- 
nall  colliery.  It  is  an  example  of  direct-current  distribution 
in  a  colliery  combined  with  three-phase  transmission.  The 
direct  current  was  chosen  first  because  the  management 
preferred  direct-current  coal  cutters  and  second  because 
the  storage  battery  proved  an  effective  means  of  equalizing 
the  load. — Lond.  Elec.  Review,  Jan.  19. 

Speed  Regulation  of  Three-Phase  Motors. — G.  Meyer. — 
The  conclusion  of  his  long  illustrated  article.  In  the 
present  instalment  the  author  discusses  such  methods  of 
speed  regulation  as  are  specially  suitable  for  large  motors 
and  in  which  an  auxiliary  machine  is  employed  as  in  the 
methods  of  Scherbins  and  Heyland. — La  Lumiere  Elec., 
Jan.  13. 

Precautions  Against  Eire. — A.  ).  .Stubbs. — A  paper  on 
the  prevention  of  fire  in  British  post  office  buildings.  A 
description  is  given  of  the  rather  exceptional  hydrant  sys¬ 
tem  at  the  General  Post  Office  in  London.  Mention  is 
made  of  the  great  development  of  the  use  of  automatic 
sprinklers,  which,  however,  do  not  appear  to  be  in  use  in 
any  post  office  buildings.  Finally  notes  are  given  on  fire- 
alarm  systems,  etc. — Lond.  Electrician,  Jan.  19. 

Panama  Canal. — J.  G.  Leigh. — The  first  part  of  an  illus¬ 
trated  article  on  electricity .  and  the  navigation  of  the 
Panama  Canal.  The  present  instalment  contains  notes  on 
the  proposed  equipment  of  the  new  generating  station  at 
Ciatun  and  on  the  electric  ton  ring  locomotive  to  be  em¬ 
ployed  at  the  locks. — Lond.  Eilec.  Engineer,  Jan.  12. 

Electrophysics  and  Magnetism. 

Magnetic  E'ichls  and  .Metallic  Resistance. — C.  W.  Heaps. 
— .^n  inve.stigation  on  the  change  of  resistance  which  dif¬ 
ferent  metals  undergo  when  they  are  placed  in  a  magnetic 
field.  The  chief  results  of  the  author  are  as  follows;  The 
increase  of  resistance  of  iron  and  nickel  in  longitudinal 
magnetic  fields  approaches  a  maximum,  but  does  not  become 
less  after  reaching  the  maximum.  For  transverse  magnet¬ 


ization  of  these  metals  there  is,  as  found  by  Grunmach,  first 
an  increase  and  then  a  decrease  of  resistance  as  the  mag¬ 
netic  field  increases.  For  cadmium  the  increase  of  resist¬ 
ance  in  both  longitudinal  and  transverse  fields  is  approxi¬ 
mately  proportional  to  the  square  of  the  field  strength  as 
by  Drude’s  theory.  The  transverse  effect  is  the  larger.  For 
the  Heusler  alloy  there  is  decrease  in  resistance  in  both 
longitudinal  and  transverse  fields,  and  for  large  fields  the 
change  is  proportional  to  the  field  strength.  In  the  case 
of  longitudinal  magnetization,  however,  the  effect  may  ap¬ 
proach  a  maximum,  as  measurements  could  not  be  made  in 
fields  larger  than  10,000  e.g.s.  The  behavior  of  the  Heusler 
alloy  is  of  special  interest,  being  so  much  unlike  that  of 
the  other  metals.  With  the  exception  of  the  Kerr  effect, 
this  is  the  only  respect  in  which  its  magnetic  properties  are 
markedly  different  from  those  of  iron.  An  application  of 
these  results  to  the  electronic  theory  of  metallic  conduction 
is  rather  unsatisfactory.  According  to  this  theory  a  longi¬ 
tudinal  field  should  produce  a  greater  effect  than  a  trans¬ 
verse  field;  and  this  is  contrary  to  ob.served  facts.- -/*/ii7. 
Mag.,  December. 

Spectra  of  the  Electrodeless  Ring  Discharge. — H.  Don¬ 
aldson. — In  an  ordinary  discharge  tube  with  electrodes  the 
interpretation  of  the  differences  in  the  spectra  of  a  gas  in 
different  parts  of  the  tube  is  rendered  difficult  by  the 
separation  which  takes  place  between  the  positive  and  nega¬ 
tive  ions.  The  author  thought  that  a  study  of  the  spectra 
of  gases  in  the  oscillatory  ring  discharge,  in  which  a  per¬ 
manent  separation  between  the  ions  would  be  unlikely, 
might  afford  useful  information  concerning  the  dependence 
of  the  spectra  upon  the  strength  of  the  ionizing  field.  The 
experiments  made  by  the  author  clearly  indicate  a  de¬ 
pendence  of  the  spectrum  of  a  gas  on  the  electric  field 
responsible  for  ionizing  the  gas.  In  most  cases  the  results 
support  those  obtained  previously  from  the  observations  of 
the  discharge  spectra  of  gases  in  tubes  with  metal  elec¬ 
trodes.  The  ring  discharge  appears  to  be  a  somewhat  pow¬ 
erful  method  of  examining  the  spectra  of  slightly  impure 
or  of  mixed  gases;  as  in  several  cases,  particularly  those 
of  argon  and  oxygen,  the  characteristic  spectra  of  the 
elements  have  appeared  at  stages  of  purity  at  which  they 
would  have  been  quite  absent  in  the  ordinary  vacuum-tube 
discharge. — Phil.  Mag.,  November. 

Spectra  in  Compound  Gases. — G.  Stead. — When  an  elec¬ 
tric  discharge  is  passed  through  a  gas  at  low  pressures  the 
spectrum  of  the  glow  around  the  cathode  differs  from  that 
of  the  light  from  the  neighborhood  of  the  anode.  In  com¬ 
pound  gases  the  spectra  which  appear  at  the  cathode  are 
due  to  atoms  which,  from  chemical  considerations,  must  be 
supposed  to  carry  a  positive  charge.  Similar  remarks  apply 
to  the  anode.  It  is  thought  that  the  principal  factors  which 
determine  the  differences  in  the  spectra  at  the  two  electrodes 
are,  first,  the  difference  in  temperature  and  electric  force 
at  the  two  poles,  and,  second,  the  electrochemical  character 
of  the  elements  concerned. — Phil.  Mag.,  November. 

Mobility  of  Positive  Ions  in  Gases  at  Low  Temperature. 
— G.  W.  Todd. — An  account  of  an  experimental  investiga¬ 
tion,  the  chief  results  of  which  are  as  follows:  The  positive 
electricity  emitted  by  heated  aluminum  phosphate  forms 
ions  in  the  gas  present  identical  with  the  ions  produced  by 
X-rays,  showing  that  the  positive  particle,  whatever  it  is. 
which  is  emitted  from  the  salt  hands  over  the  charge  to 
the  gas  molecules  on  collision.  The  mobility  of  the  positive 
ion  is  inversely  proportional  to  the  pressure  of  the  gas  down 
to  a  certain  low  critical  pressure  approximately  proportional 
inversely  to  the  density  of  the  gas,  below  which  pressure 
the  mobility  increases  very  rapidly.  The  presence  of  water- 
vapor,  which  has  very  little  effect  on  the  mobility  of  the 
positive  ion  in  regions  where  the  inverse-pressure  law  holds, 
has  a  large  effect  when  the  pressure  is  below  that  region, 
making  the  mobility  less  than  that  required  by  the  inverse- 
pressure  law.  The  rapid  increase  in  the  mobility  at  very 
low  pressures  may  be  due  to  the  cluster  of  molecules  form- 
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ing  the  ion  breaking  up  into  a  less  complex  group,  or  it  may 
be  due  to  the  presence  of  a  positive  unit  which  exists  in  the 
free  state  for  a  short  time  at  low  pressures,  or  both  these 
possibilities  may  hold  good.  Calculating  the  mass  of  the 
ion  gives  numbers  indicating  that  the  ion  consists  at 
ordinary  pressures  usually  of  about  six  molecules,  and  in 
the  case  of  hydrogen  of  about  twelve,  round  the  positive 
charge.  These  groups  break  up  at  low  pressures,  giving  an 
increased  mobility.  In  the  cases  of  air  and  carbon  dioxide 
the  measurements  at  the  lowest  ])ossible  pressures  show 
that  the  positive  charge  is  carried  by  something  less  than 
the  molecule  of  the  gas.  This  may  be  due  to  the  existence 
of  a  universal  positive  unit,  or  it  may  be  due  to  hydrogen 
which  the  platinum  probably  contained. — riiil.  Mag., 
November. 

Electrostnction. — E.  P.  Au.ams. — A  paper  in  which  the 
author  develops  formulas  for  some  important  cases  of  elec- 
trostriction,  particularly  those  involving  cylindrical  con¬ 
densers.  The  cases  investigated  are  the  elongation  of  a. 
cylindrical  condenser  with  adherent  armatures,  a  cylin¬ 
drical  condenser  with  non-adherent  armatures,  and  the  in¬ 
crease  in  internal  volume  of  a  charged  spherical  condenser. 
Finally  some  remarks  are  added  on  Wiillner’s  and  Wien's 
experiments. — Phil.  Mag.,  December. 

Electrochemistry  and  Batteries. 

Migration  of  Ions. — Kalischer. — A  note  on  the  migra¬ 
tion  of  ions  during  electrolysis.  In  several  .scientific  books 
the  statement  is  made  that  if  the  anions  and  the  cations 
have  the  same  migration  velocity  there  will  be  no  concen- 
trative  changes  at  the  electrodes.  The  author  shows  that 
this  statement  is  wrong.  With  a  dissolving  anode  and 
the  same  amount  of  metal  being  deposited  on  the  cathode 
there  would  be  no  concentration  changes  at  the  electrodes 
except  in  the  case  where  the  cation  alone  travels  while  the 
anion  remains  at  rest. — Elek.  Zeit.,  Jan.  18. 

Oxygen  in  Workshop. — A.  S.  Neumark. — The  author 
discussed  in  a  former  article  the  production  of  oxygen  from 
chlorate,  and  now  takes  up  the  production  of  oxygen  from 
bleaching  powder,  giving  practical  hints  for  workshop 
practice. — Met.  and  Client.  Eng'ing,  February. 

Units,  Measurements  and  Instruments. 

Moving-Coil  Instruments  for  Alternating  Current. — 
Gossen. — A  paper  read  before  the  Berlin  Electrical  Society 
on  a  new  moving-coil  instrument  for  direct  current  and 
alternating  current.  The  essential  feature  is  the  use  of  the 
standard  type  of  moving-coil  Weston  in.strument  supplied 
with  direct  current.  The  direct  current  is  obtained  from 
two  points  of  a  Wheatstone  bridge,  the  branches  of  which 
are  made  of  thermo-elements,  the  bridge  being  supplied 
with  alternating  current  from  the  network  with  the  aid  of 
an  ordinary  shunt. — Elek.  Zeit.,  Jan.  18. 

Measurement  of  Slip. — Angermann. — An  illustrated  de- 
.scription  of  a  simple  apparatus  for  measuring  the  slip  of 
induction  motors  based  on  observing  the  vibration  of  “the 
filament  in  a  carbon  lamp  supplied  with  alternating  current 
under  the  influence  of  a  coristant  magpietic  field. — Elek. 
Zeit.,  Jan.  18. 

Telegraphy,  Telephony  and  Signals. 

Spark-Gap  Device. — A  note  on  a  recent  British  patent 
(No.  10,266,  Jan.  II,  1912)  of  E.  Bellini  and  A.  Tosi.  The 
spark  is  produced  in  an  annular  slit  formed  between  the 
ends  of  two  tubes,  flanged  or  otherwise,  and  arranged  end 
to  end  with  an  interval  between,  througli  which  a  jet  of 
gas  directed  from  each  end  of  the  tubes  flows  out  and 
strikes  the  arc  at  right  angles  at  the  moment  it  issues  from 
the  tube.  By  this  means  it  is  claimed  that  the  efficiency  of 
the  transformation  of  energy  into  high-frequency  oscilla¬ 
tions  is  increased. — Lond.  FJec.  Eng'ing,  Jan.  18. 

Electrolytic  Detectors  and  Interruptors. — J.  Rodet. — The 
author  first  compares  the  Ferrie  electrolytic  wave  detector 


and  the  Wehnelt  electrolytic  interrupter  and  points  out  the 
principal  analogies  which  exist  between  the  two  instru¬ 
ments.  He  then  refers  to  the  modifications  of  the  Wehnelt 
interrupter  due  to  Simon  and  Caldwell  and  known  as  “h«le” 
interrupters  in  contradistinction  to  Wehnelt’s  “point”  in¬ 
terrupter.  The  author  expresses  the  opinion  that  there  is 
essentially  a  difference  in  the  principle  on  which  the  point 
interrupter  and  the  hole  interrupter  operate.  He  describes 
an  electrolytic  hole  detector  for  electromagnetic  waves 
which  he  has  constructed  and  used  on  the  Eiffel  tower  in 
comparison  with  the  Ferrie  electrolytic  detector.  With  this 
electrolytic  hole  detector  he  could  not  obtain  as  good  re¬ 
sults  in  any  respect  as  with  Ferric’s  point  detector.  He 
concludes  that  this  proves  that  his  hole  interrupter  acts  on 
a  different  principle  from  the  point  interrupter. — L’Elec- 
tricicn,  Jan.  6. 

Relay. — J.  Zei.isko. — Mechanical  details  of  a  new  design 
of  a  moving-coil  relay  for  telegraphic  purposes. — Elek.  u. 
Masch.  (Vienna),  Jan.  14. 

Efficiency  of  Telephone  Exchanges. — Dyriiau9e. — An 
article  in  which  the  author  criticises  some  points  in  a 
recent  paper  by  Stier  on  the  commercial  efficiency  of  auto¬ 
matic,  semi-automatic  and  manual  systems.  To  judge  con¬ 
cerning  the  relative  value  of  different  systems  a  unit  of 
measure  of  the  work  of  the  telephone  operator  has  been 
introduced  in  Copenhagen.  This  measure  is  a  pure  figure, 
namely  the  fraction  of  the  time  during  which  the  operator 
is  actually  working,  either  speaking  or  making  manual  con¬ 
nections.  This  figure  gives  not  only  an  estimate  of  the 
value  of  different  systems  but  also  the  managing  efficiency 
of  the  superintendent  of  Jhe  exchange. — Elek.  Zeit.,  Jan.  18. 


Book  Reviews. 


Electric  Railway  Engineering.  By  C.  Francis  Harding, 
E.E.  New  York:  McGraw-Hill  Book  Company.  332 
pages,  138  illus.,  37  tables.  Price,  $3  net. 

This  work,  though  employing  only  elementary  mathe¬ 
matics,  forms  an  excellent  textbook  for  the  use  of  engi¬ 
neering  students  of  electric  railways.  The  book  is  system¬ 
atically  prepared  so  as  to  collect  into  one  volume  a  large 
number  of  facts  and  data  hitherto  found  scattered  in  a 
number  of  treatises,  papers  and  articles  of  the  technical 
press.  The  work  is  divided  into  four  parts,  namely,  the 
principles  of  train  operation,  power  generation  and  dis¬ 
tribution,  equipment  and  types  of  systems.  The  descriptive 
matter  is  clear  and  logically  presented  for  teaching,  and 
the  diagrams  and  illustrations  are  good.  Graphic  methods 
are  largely  relied  upon  for  the  presentation  of  quantitative 
relations.  A  short  history  of  the  electric  railroad  is  given 
in  the  first  ten  pages.  The  book  will  be  of  use  to  technical 
colleges  in  electric  railway  courses  and  to  students  of 
electric  railroading  generally. 


Good  FIngineering  Literature.  By  Harwood  Frost. 

Chicago,  Ill.:  Chicago  Book  Company.  404  pages. 

Price,  $1. 

A  useful  elementary  textbook  intended  for  the  guidance 
of  engineers  who  desire  to  write  but  who  would  be  benefited 
by  information  as  to  how  their  writing  should  be  done. 
There  is  a  popular  impression  among  literary  and  business 
men  that  no  class  of  highly  trained  specialists  express  what 
they  know  less  effectively  than  engineers.  This  impression 
is  perhaps  justifiable  with  reference  to  engineers  as  a  body, 
although  there  are  numerous  exceptions  to  the  rule.  This 
book  attempts  to  remove  the  occasion  for  such  a  criticism, 
and  the  frequent  references  to  “engineering  English,”  by 
giving  to  the  engineer  in  readily  available  and  interpretable 
form  information  as  to  what  constitutes  good  literary  ex¬ 
pression  in  engineering.  It  deserves  to  be  read  widely  by 
a  large  class  of  engineering  literary  aspirants. 
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New  Apparatus  and  Appliances 


i 


FORT  WAYNE  SALESMEN  IN  CONFERENCE. 


About  twenty-two  of  the  salesmen  of  the  Fort  Wayne 
Electric  Works  in  the  territory  covered  by  the  Chicago 
office  attended  the  annual  conference  at  the  Hotel  Sherman, 
Chicago,  on  Jan.  30  and  31  and  Feb.  i.  Messrs.  Serva, 
Behan,  Webber  and  Wagner  were  in  attendance  from  the 
home  office  at  Fort  Wayne,  Ind.,  and  Mr.  A.  L.  Pond,  the 
manager  of  the  Chicago  office,  was  master  of  ceremonies. 
The  meeting  was  a  satisfactory  one  in  every  respect. 


AJDEFENSE  OF  THE  ELECTRICAL  JOBBER. 


Mr.  T.  C.  Ringgold,  general  sales  manager  of  the  Central 
Electric  Company  of  Chicago,  has  written  a  letter  to  the 
Chicago  Daily  Tribune,  which  was  published  in  that  news¬ 
paper  on  Feb.  3  under  the  title  “Unfair  Attacks  on  Jobbers.” 
By  some  typographical  mischance  the  letter  was  attributed 
to  the  “general  sales  manager  General  Electric  Company,” 
whereas  the  Central  Electric  Company  was  meant. 

In  the  electrical-supply  business,  according  to  Mr.  Ring- 
gold,  the  jobbing  house  is  an  undeniable  necessity.  “There 
are  assembled  in  jobbers’  warehouses,”  he  says,  “the  thou¬ 
sands  of  items  made  by  almost  as  many  factories,  and  with¬ 
out  these  warehouses,  from  which  may  be  shipped  complete 
miscellaneous  orders,  including  all  of  the  material  required 
for  electrical  installation,  the  cost  to  the  consumer  for  elec¬ 
trical  material  and  equipment  would  be  increased  to  a  great 
extent.”  The  writer  goes  on  to  declare  that  without  the 
middleman  in  the  electrical  supply  business  the  consumer 
would  have  to  pay  to  each  manufacturer  a  greater  profit  to 
cover  the  expense  of  selling  and  distributing  goods.  This 
expense  the  jobber  now  assumes.  Furthermore,  there  would 
be  the  additional  expense  attendant  upon  ordering  many 
items  from  many  points,  with  transportation  charges,  cart¬ 
age,  delays  and  the  difficulty  of  returning  goods  for  ex¬ 
change  or  credit. 

Perhaps  the  middleman  for  the  distribution  of  some  goods 
is  unneces.sary,  but  Mr.  Ringgold  contends  that  so  far  as 
the  building  trades  and  the  electrical  jobbers  are  concerned 
it  is  ridiculous  to  endeavor  to  eliminate  the  middleman,  as 
he  perforins  a  legitimate  economic  function.  Criticism  of 
the  electrical  jobber  is  therefore  uncalled  for  and  unwise. 


HIGH  ENERGY  OUTPUT  OF  NEW  ELECTRIC 
STORAGE  RANGE. 


Some  interesting  results  of  rapid  heat  delivery  have 
been  obtained  during  recent  factory  tests  of  the  new 
Stanley  electric  range,  to  which  references  have  been 
made  in  these  columns  in  connection  with  the  continuously 
connected  ovens  and  ranges  in  use  at  Cleveland.  This 
new  storage  range,  as  already  explained,  comprises  a  500- 
watt  heating  element  in  a  large  heat-storage  casting,  the 
whole  being  highly  insulated  against  radiation  and  conduc¬ 
tion  losses.  The  range  takes  500  watts  continuously,  stor¬ 
ing  this  energy  in  the  form  of  heat  until  needed.  For 
frying,  the  hot  casting  can  be  raised  to  the  surface  of  the 
range,  where  it  is  drawn  upon  for  heat  outputs  eight  or 
ten  times  the  rate  of  energy  input.  On  test  the  storage 
range  has  heated  four  quarts  of  water  through  40  deg.  in 
six  minutes.  The  ordinary  gas  stove  would  require  eighteen 
minutes  and  an  electric  disk  stove  twentv-two  minutes  to 


do  the  same  work.  To  heat  the  water  at  the  rate  above 
stated  for  the  storage  range  involves  an  energy  output  at 
the  rate  of  4  kw,  although  the  continuous  demand  of  the 
heater  is  but  500  watts. 


FLEXIBLE  WOVEN  CONDUIT. 


The  Tubular  Woven  Fabric  Company,  Pawtucket,  R.  1., 
has  recently  put  on  the  market  a  non-metallic  flexible 
woven  conduit  called  “Duraduct.”  The  principle  embodied 
in  the  construction  is  stated  to  be  entirely  new.  The  wall 
of  the  tubular  fabric  is  built  up  of  an  outer  surface  of 
woven  cotton,  an  intermediate  layer  of  hard-twisted  in¬ 
sulating  paper  and  a  woven  cotton  interior  surface,  these 
three  layers  being  interwoven  and  forming  a  single  wall 
structure,  stated  to  be  inseparable,  non-collapsible  and  inde¬ 
structible. 

It  is  claimed  that  kinking,  looping,  flattening  or  twist¬ 
ing  the  fabric  even  in  cold  temperatures  does  not  affect 
the  interior,  for  when  straightened  the  inside  diameter 
remains  the  same  with  absolutely  no  blisters  or  obstructions 
for  the  wire.  The  weave  is  such  as  to  possess  extreme 
flexibility,  together  with  great  tensile  strength  and  non¬ 
abrasive  qualities,  and  is  peculiarly  adapted  for  holding 
the  compounds  that  make  it  both  flame-proof  and  moisture- 
proof.  The  interior  surface  is  stated  to  be  of  unique  design, 
providing  a  rounded  point  contact  which  allows  the  wires 
to  slide  over  with  much  less  friction  than  over  a  flat  or 
line  contact.  The  conduit  is  manufactured,  inspected  and 
labeled  under  the  supervision  of  the  Underwriters’  Lab¬ 
oratories.  Inc. 


SWITCHBOARDS  FOR  SMALL  PLANTS. 


In  small  isolated  plants  and  central  stations  it  is  de¬ 
sirable  to  keep  the  initial  investment  low  and  yet  provide 
good  service  to  customers.  With  the  purpose  of  meeting 
this  condition  the  General  Electric 
Company  has  developed  and  placed 
on  the  market  a  complete  line  of 
small  switchboards  ranging  in 
capacity  from  i  kw  at  125  volts  to 
200  kw  at  250  volts.  These  switch¬ 
boards  are  provided  with  a  high- 
grade  equipment  and  yet  are  com¬ 
paratively  low-priced. 

The  panels  are  made  of  dull 
black  marine-finished  slate,  and  are 
furnished  with  the  necessary  cop¬ 
per  connections  between  buses, 
switches  and  also  circuit-breakers, 
when  the  latter  are  supplied,  to¬ 
gether  with  the  wiring  on  the  back 
of  the  board.  The  instruments 
have  dull  black  finish  and  the  cur¬ 
rent-carrying  parts  on  the  front  of 
the  panels  are  polished  and  lac¬ 
quered. 

A  complete  supporting  frame¬ 
work  with  necessary  fittings  is 
furnished  with  each  panel,  the 
small  panels  for  wall  mounting  be¬ 
ing  provided  with  malleable-iron 
supports,  while  the  panels  which  are  intended  for  installa¬ 
tion  on  the  floor  of  the  building  are  provided  with  pipe 
supports. 


Direct-Current  Com. 
blnatlon  Generator 
and  Feeder  Panel. 
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AUTO-TRANSFORMER  FOR  METALLIC-FILAMENT 
LAMPS. 


In  the  accompanying  illustration  is  shown  an  auto-trans¬ 
former  specially  designed  for  reducing  the  emf  from  the 
supply-circuit  value  to  a  lower  value  better  suited  for 
metallic-filament  lamps.  It  is  claimed  that  the  cost  of  the 
low-voltage  lamps  with  the  transformer  is  less  than  the 


Auto-Transformer  for  Metallic- Filament  Lamps. 


cost  of  high-voltage  lamps  for  the  same  service,  while  the 
performance  of  the  former  lamps  is  much  better  than  that 
of  the  latter  and  the  cost  of  renewals  is  much  less.  The 
core  and  windings  of  the  auto-transformer  are  completely 
inclosed  in  a  cast-iron  case,  through  which  the  circuit  wires 
are  led  to  a  porcelain  terminal  block  which  is  so  arranged 
that  no  “live”  parts  are  exposed.  The  transformer  here 
described  and  illustrated  has  been  placed  on  the  market 
by  the  Armorduct  Manufacturing  Company,  Ltd..  Farring- 
don  .-\venue.  London.  England. 


TINNED  BRASS  TUBES  FOR  INTERIOR  CONDUIT. 


Interest  in  conduit  wiring  must  oftentimes  center  in  the 
question  of  condensation.  This  is,  of  course,  mainly  the 
result  of  unequal  temperatures  e.xisting  between  the  inside 
and  the  outside  of  the  tube.  Methods  of  overcoming  this 
trouble  in  steel  and  iron  conduits  are  many,  but  practically 
all  seriously  affect  the  watertightness  of  the  system.  The 
precaution  often  taken  is  to  make  a  bend  in  the  conduit  at 
the  foot  of  vertical  runs  and  drill  a  hole  at  this  point;  in 
horizontal  runs  the  tubes  are  installed  with  a  slight  incline 
and  a  hole  drilled  at  the  lowest  point.  Such  precautions 
are  taken  to  enable  the  condensed  moisture  in  the  conduit 
to  drain  off,  but  the  holes  are  a  very  doubtful  remedy, 
inasmuch  as  they  open  the  road  to  another  trouble,  “breath¬ 
ing,”  that  is,  the  circulation  of  air  in  the  tubes  due  to 
changes  in  temperature.  While  this  is  an  advantage  in  dry 
situations  and  climates,  it  is  quite  the  reverse  in  a  humid 
atmosphere  and  is  in  the  case  of  laundries,  breweries  and 
similar  localities  the  means  of  introducing  further  moisture 
into  the  tubes.  The  total  elimination  of  condensation  is, 
however,  remarkably  simple  if  in  the  place  of  iron  or  steel 
conduit  tinned  brass  tubes  manufactured  under  the  Kalkos 
system  patents  be  installed.  Kalkos  tubes  are  manufactured 
from  a  special  composition  of  brass,  heavily  coated  with  tin 
inside  and  out  by  immersion.  The  material  being  an  excep¬ 
tionally  good  conductor  of  heat,  the  temperature  inside  the 
tube  adapts  itself  quickly  to  that  of  the  atmosphere  and 
no  condensation  takes  place.  Unlike  the  ordinary  commer¬ 
cial  brass  tubes,  the  Kalkos  tubes  are  easily  bent  cold  with¬ 
out  buckling,  are  rigid  throughout  their  length  and  will  not 
corrode.  They  have  been  used  with  success  abroad  in  a 
great  many  places  where  steel  conduit  has  not  proved  satis¬ 
factory.  The  special  means  of  connecting  lengths  of  tubes 


together — that  is,  by  soldering — gives  a  perfect  grip  joint 
having  a  conductivity  even  greater  than  that  of  the  tubes 
themselves,  and  the  installation  is  both  watertight  and  air¬ 
tight.  Moreover,  the  manufacturers  guarantee  to  replace 
wires  failing  through  condensation.  The  tinned  brass  tubes 
described  are  manufactured  by  the  Sun  Electrical  Com¬ 
pany ,  Ltd.,  1 18  and  120  Charing  Cross  Road,  London, 
W.C.,  England. 


STORAGE  BATTERY  ELECTRIC-VEHICLE 
BANQUET. 


The  annual  banquet  given  by  the  Electric  Storage  Bat¬ 
tery  Company,  of  Philadelphia,  to  electric-vehicle  manu¬ 
facturers  was  held  at  the  Blackstone  Hotel,  Michigan 
Boulevard,  Chicago,  on  the  evening  of  Feb.  i.  Representa¬ 
tives  of  the  following  electric-vehicle  manufacturers  were 
present:  Argo  Electric  Vehicle  Company,  Atlantic  Vehicle 
Company,  Baker  Motor  Vehicle  Company,  Borland-Grannis 
Company,  Broc  Electric  Vehicle  Company,  Champion 
Wagon  Company,  Columbia  Motor  Car  Company,  Columbus 
Buggy  Company,  Commercial  Truck  Company  of  America, 
Couple  Gear  Freight  Wheel  Company,  Dayton  Electric  Car 
Company,  General  Motors  Truck  Company,  General  Vehi¬ 
cle  Company,  Grinnell  Electric  Car  Company,  Hupp  Corpo¬ 
ration,  Joliet  Auto  Truck  Company,  Kentucky  Wagon  Man¬ 
ufacturing  Company,  C.  P.  Kimball  &  Company,  Ohio  Elec¬ 
tric  Car  Company,  Phipps  Electric  Auto  Company,  Rauch  & 
Lang  Carriage  Company,  Standard  Electric  Car  Company, 
Studebaker  Automobile  Company,  the  Waverley  Company, 
Walker  Vehicle  Company,  Ward  Motor  Vehicle  Company, 
and  Woods  Motor  Vehicle  Company. 

Representatives  attended  also  from  the  Commonwealth 
Edison  Company,  of  Chicago;  the  Union  Electric  Light  & 
Power  Company,  of  St.  Louis;  The  Milwaukee  Electric 
Railway  &  Light  Company,  the  New  York  Transportation 
Company  and  the  Empire  State  General  Vehicle  Cornpany. 
.\mong  other  invited  guests  of  the  Battery  company  were 
Messrs.  Hayden  Eames,  W.  H.  Blood,  Jr.,  A.  L.  Salt  and 
William  P.  Kennedy.  The  Battery  company  was  repre¬ 
sented  by  its  president,  Mr.  Herbert  Lloyd;  Mr.  Charles 


"Load”  Curve  of  the  Storage- Battery  Electric- Vehicle  Banquet. 


Blizard,  third  vice-president,  and  the  managers  of  the 
sales  offices  at  Chicago,  St.  Louis,  Cleveland  and  Detroit. 

A  unique  souvenir  of  the  dinner  was  the  menu,  the  covers 
being  separators  such  as  are  used  in  vehicle  batteries.  The 
title-page  was  well  conceived,  the  main  feature  being  an 
illustration  of  an  arch,  the  keystone  containing  the  name 
of  the  host  and  the  stones  of  the  supporting  sides  the  names 
of  the  guests.  The  menu  itself,  in  the  form  of  a  blueprint 
of  a  load  curve,  was  of  unusual  interest  to  the  diners.  A 
reproduction  of  this  is  given  herewith. 
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It  contains  three  740-kva  generators  driven  by  water  tur¬ 
bines  operating  under  a  head  of  16  ft.  The  smaller  gen¬ 
erating  station,  which  is  near  Steinbusch,  has  an  output 
rating  of  1400  hp,  a  part  of  which  is  used  for  manufactur¬ 
ing  carbide.  There  are  two  700-hp  turbines  operating  un- 


Flg.  1 — stationary  Transformer  Station. 


der  a  head  of  24  ft.  The  energy  from  these  stations  is 
transmitted  at  15,000  volts  over  three-phase  aerial  lines  to 
the  three  distributing  points,  Flatow,  Deutsch  Krone  and 
Arnswalde.  From  the  first  named  distributing  lines  108 
miles  in  length  extend  to  forty-three  transformer  stations; 
from  the  second  the  distributing  circuits,  200  miles  long, 
reach  too  transformer  stations;  from  the  last  named  the 
circuits  are  125  miles  in  length  and  reach  fifty  transformer 
stations. 

The  apparatus  for  the  above-mentioned  rural  systems 


NEW  CRANE  CONTROLLER. 


The  well-known  “grindstone”  type  of  controller  used  ex¬ 
tensively  in  connection  with  direct-current  motors  operating 
cranes,  hoists,  steel-mill  machinery,  etc.,  has  recently  under¬ 
gone  a  refinement  which  will  still  further  increase  its  value 
by  simplifying  its  construction  and  increasing  its  durability. 
As  shown  in  the  accompanying  illustration,  the  controller 


Crane  Controller. 


consists  essentially  of  a  cast-iron  frame  on  which  is  mounted 
a  stationary  disk  carrying  the  contact  pieces  and  cross  con¬ 
nections.  Pivoted  to  the  center  of  the  disk  is  the  switch 
arm  with  four  brush  holders.  The  resistors  can  be  mounted 
either  on  the  frame  or  separately. 

As  a  result  of  a  series  of  experiments  the  Westinghouse 
Electric  &  Manufacturing  Company  has  recently  placed  on 
the  market  controllers  of  this  type,  in  which  the  disk  is 
made  of  concrete  instead  of  stone.  By  a  special  treatment 
the  concrete  disk  is  made  a  thorough  non-conductor  and 
at  the  same  time  moisture-resisting.  The  use  of  concrete 
permits  the  cross-connections  between  the  segments  to  be 
made  within  the  body  of  the  disk,  thereby  giving  the  disk 
a  rein  forced-concrete  construction  and  at  the  same  time 
producing  a  more  compact  piece  of  apparatus.  The  con¬ 
crete  disk,  with  its  self-contained  cross-connections,  also 
gives  the  controller  a  neater  appearance  than  the  older  type. 


ELECTRICAL  DISTRIBUTION  FOR  AGRICULTURAL 
PURPOSES. 


In  the  accompanying  illustrations  are  shown  stationary 
and  portable  transformer  installations  as  used  in  Germany 
for  receiving  energy  from  transmission  lines  and  distrib¬ 
uting  it  as  needed  in  rural  communities  for  agricultural 
purposes.  Installations  of  the  form  shown  in  Fig.  i,  where 
the  transformers  are  placed  in  brick  cabins,  are  used  to 
deliver  energy  to  villages  and  large  farms.  The  portable 
types  of  equipment  are  so  arranged  that  they  may  be 
joined  to  the  transmission  lines  at  a  large  number  of  loca¬ 
tions  to  deliver  energy  for  threshing  and  plowing. 

A  prominent  example  of  rural  electrical  distribution  is 
that  in  north  Germany,  where  two  hydroelectric  gener¬ 
ating  stations  are  operated  in  parallel  to  supply  energy  over 
transmission  lines  to  three  main  transformer  stations,  from 
which  it  is  distributed  to  152  villages  and  farms.  The 
larger  of  the  two  generating  stations  is  near  Rorkendorf. 


Fig.  2 — Portable  Transformer  Station. 


has  been  supplied  by  the  Allgemeine  Elektricitats  Gesell- 
schaft,  Berlin,  Germany.  This  firm  has  also  supplied  appa¬ 
ratus  for  similar  equipments  in  central  and  south  Germany. 
The  most  extensive  of  these  plants  will  supply  energy  to 
170  villages  and  farms  over  250  miles  of  transmission  lines. 
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LAMP  BPACKETS  WITH  UNIVERSAL  JOINTS. 


riie  McCrosky  Reamer  Company,  Meadville,  Pa.,  manu¬ 
factures  a  line  of  universal  lamp  brackets  by  means  of 
which  instant  and  correct  light  adjustment  can  be  readily 
obtained.  One  form  of  bracket  is  illustrated  herewith. 


Lamp  Bracket  with  Universal  Joints. 

The  universal  joint  consists  of  friction  disks  so  arranged 
as  to  give  both  horizontal  and  vertical  movements.  Be¬ 
tween  each  pair  of  disks  is  a  friction  washer,  and  the 
amount  of  friction  is  regulated  by  screws  and  lock-nuts 
which  maintain  the  friction  uniform  at  any  desired  tension. 
The  arms  of  the  brackets  are  of  steel  and  the  disks  are  of 
malleable  iron  machined  to  a  perfect  bearing  on  the  friction 
washers  between  them.  The  brackets,  which  are  finished 
in  aluminum,  are  30  in.  long,  thus  giving  a  total  range  of 
5  ft.,  and  they  may  be  attached  anywhere  by  means  of 
screws  sent  with  each  bracket. 


CHICAGO  COMMERCIAL  VEHICLE  EXHIBITION. 


Following  the  earlier  exhibition  of  pleasure  cars  in  the 
Coliseum  and  Armory,  Chicago,  the  commercial  motor- 
vehicle  .show  opened  Feb.  3  in  the  same  buildings  and  con¬ 
tinued  during  all  the  week  just  closing.  Of  the  seventy 
manufacturers  of  power  wagons  and  trucks  exhibiting, 
hardly  one  in  ten  displayed  electric  vehicles,  but  the  con¬ 
versation  in  the  buildings  indicated  that  the  battery-driven 
wagons  occupied  a  far  larger  share  of  public  attention  and 
interest  than  these  relative  numbers  might  indicate.  Elec¬ 
tric  trucks  for  all  purposes  and  requirements  were  shown, 
from  the  huge  6-ton  juggernauts  to  the  light  700-lb.  corner- 
tradesman’s  delivery  carts.  One  looked  in  vain,  however, 
here  as  at  former  shows,  for  the  cheap  light  electric  delivery 
wagon,  costing  not  over  $700  or  $800,  which  will  fit  the 
needs  and  al.so  the  pur.se  of  the  average  small  business  man 
who  now  relies  on  a  one-horse  wagon.  Quick  to  recognize 
this  field,  the  gasoline-machine  makers  have  met  the  de¬ 
mand  within  the  price  limits  specified,  but  it  seems  that  the 
specifications  cannot  yet  be  filled  by  an  electric  car. 

The  Anderson  Electric  Car  Company,  Detroit,  Mich., 
displayed  several  i-ton  and  2-ton  delivery  wagons  operated 
by  the  Edison  nickel-iron  battery.  The  stripped  body  of  a 
larger  truck  near  by  also  presented  an  intere.sting  opportu¬ 
nity  to  inspect  the  rigorous  simplicity  of  modern  electric- 
vehicle  construction. 

The  Baker  Motor  Vehicle  Company,  Cleveland,  Ohio, 
exhibited  in  the  main  hall  of  the  Coliseum.  This  company 
has  developed  its  chassis  with  underslung  battery  and  chain 
drive  to  applications  in  light  delivery  wagons. 

The  General  Motors  Company,  Detroit,  Mich.,  exhibited 


both  electric  and  gasoline  trucks  at  its  booth,  main  floor. 
This  company  takes  the  view  that  each  form  of  motive 
power  has  its  special  applications,  and  offers  purchasers 
unbiased  advice  based  upon  their  individual  needs. 

The  General  Vehicle  Company,  Long  Island  City,  N.  Y., 
displayed  its  750-lb.  wagon,  looo-lb.  truck,  2000-lb.  truck 
and  3j4-ton  truck.  The  entire  line  is  characterized  by  its 
suspended  battery  boxes  and  chain  drive  from  a  single 
motor,  simplifying  considerably  the  number  of  parts. 

The  Landsen  Company,  Newark,  N.  J.,  showed  its  2-ton 
and  3-ton  trucks,  with  pressed-steel  frames  and  underslung 
Edison  nickel-iron  battery.  The  wheel  drive  is  through 
double  chains  from  a  self-aligning  countershaft  driven  by 
a  single  chain  from  the  motor. 

The  M.  &  P.  Electric  Vehicle  Company,  Detroit,  Mich., 
introduced  its  new  light  delivery  cars  built  in  1 000-lb.  sizes 
with  either  closed  or  express  bodies.  Battery  and  motor 
are  suspended  beneath  the  body,  whose  framing  is  of  3-in. 
steel  channels.  Westinghouse  continuous-tongue  control 
and  Westinghouse  motors  are  used.  Twenty-four  Gould 
lead  cells  comprise  the  battery  equipment.  Ball  bearings 
carry  the  live  jackshaft,  while  the  axles  are  supported  on 
“New  Departure”  bearings. 

The  Walker  Vehicle  Company,  Chicago,  displayed  two 
iF2-ton  wagons  and  a  light-truck  chassis.  These  wagons 
are  notable  for  their  hollow  steel  wheels  inside  of  which 
run  twin  free  sprockets  on  the  annular  racks  supported  by 
the  inner  rims.  A  model  in  motion  illustrated  this  action. 
The  Walker  motor  casing  when  opened  brings  with  it  two 
field  pieces  and  a  pair  of  brushes,  leaving  the  .arm/^ture 
wholly  exposed  for  inspection  or  removal. 

The  Waverley  Company,  Indianapolis.  Ind.,  had  on  ex¬ 
hibition  both  its  light  and  heavy  delivery  wagons.  A  fea¬ 
ture  of  the  Waverley  drive,  aptly  illustrated  by  a  model 
which  interested  visitors  to  the  booth,  is  its  drive  through 
a  slender  high-speed  shaft  paralleling  the  rear  shaft,  with 
which  it  is  connected  by  herringbone  gears. 

.\mong  the  electrical  exhibitors  and  the  exhibits  shown 
in  this  way  were  the  following:  Hartford  Suspension  Com¬ 
pany,  Jersey  City,  N.  J. — Electric  self-starter.  12-volt  stor¬ 
age-battery,  cranking  motor  and  charging  generator  two 
separate  machines.  Atwater-Kent  Manufacturm^r  Works, 
Philadelphia.  Pittsfield  Spark  Coil  Company,  Pittsfield. 
Mass. — Magnetos.  Connecticut  Telephone  &  Electric  Com¬ 
pany,  Meriden,  Conn. — Spark  coils,  magnetos.  Warner  In¬ 
strument  Company,  Beloit,  Wis. — Speedometers.  A.  R. 
Mosler  Company,  New  York — Spark  plugs.  U^.  S.  Lighting 
&  Heating  Company.  New  York — Car-lighting  systems. 
Kokomo  Electric  Company,  Kokomo,  Ind. — Magnetos  and 
spark  coils.  National  Carbon  Company,  Cleveland,  Ohio — 
Dry  batteries.  Badger  Brass  Company,  Kenosha.  Wis. — 
Electric  headlamps.  Edmunds  &  Jones  Manufacturing 
Company,  Detroit.  Mich.  Gray  &  Davis.  Boston.  Mass. — 
Lighting  systems  and  lamps.  Electric  Storage  Battery 
Company,  Philadelphia,  Pa. — Storage  batteries.  C.  E.  Split- 
dorf.  New  York — Ignition  and  lighting  .systems.  Herz  & 
Company — Magneto-ignition  systems.  Vesta  Accumulator 
Company,  Chicago — Storage  batteries  and  car-lighting  sy.s- 
tems.  National  Coil  Company,  Lansing.  Mich. — Ignition 
systems.  Edison  Storage  Battery  Company — Nickel-iron 
storage  batteries.  Champion  Ignition  Company,  Flint, 
Mich. — Ignition  systems.  Eisemann  Magneto  Company, 
New  York — Ignition  systems.  Esterline  Company,  Lafay¬ 
ette.  Ind. — Automobile-lighting  systems.  General  Electric 
Company,  Schenectady,  N.  Y. — Battery-charging  rectifiers, 
and  lamps.  Dean  Electric  Company,  Elyria,  Ohio — Electric 
signal  horns.  Lowell-McConnell  Company,  Newark,  N.  J. 
— Electric  signal  horns.  Apple  Electric  Company.  Dayton, 
Ohio — Self-starter  and  lighting  system.  Bosch  Magneto 
Company,  New  York — Ignition  systems.  Michigan  Mag¬ 
neto  Company,  Detroit,  Mich. — Ignition  systems.  Philadel¬ 
phia  Storage  Battery  Company,  Philadelphia — .Storage 
batteries. 
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Industrial  and  Commercial  News 


There  was  no  pronounced  change  in  business  con¬ 
ditions  this  week,  and  the  trend  of  reports  upon 
the  majority  of  industries  still  indicated  that  a  lull 
has  taken  place  in  the  buying  movement  in  evidence  at 
the  beginning  of  the  new  year.  Orders  for  cars,  locomo¬ 
tives  and  other  railroad  equipment  were  unusually  light 
this  week.  There  is  very  little  of  interest  at  present  in  the 
pig-iron  market,  and  conditions  in  the  steel  trade  are  not 
as  brisk  as  was  the  case  in  the  month  of  January,  though 
fair  tonnages  continue  to  be  written.  Earnings  of  the  ma¬ 
jority  of  public-utility  companies,  however,  are  in  the  main 
very  favorable,  and  notable  increases  are  reported  in  sev¬ 
eral  cases.  Business  in  the  financial  markets,  while  some¬ 
what  curtailed  in  volume,  has  been  better  than  in  the  week 
preceding,  and  prices  have  shown  an  upward  trend.  Inter¬ 
est  in  the  prospects  of  investigation  of  the  so-called 
"money  trust”  is  very  mild,  and  the  degree  of  apprehension 
as  to  the  effect  of  such  an  investigation  upon  business  con¬ 
ditions  exhibited  in  this  connection  does  not  approach  that 
shown  last  year  w’hen  the  likelihood  of  other  political  in¬ 
vestigations  was  rumored.  Rates  in  the  money  market 
Feb.  7  were:  Call,  2Ci@2J/2  per  cent;  ninety  days,  2J4@3 
per  cent. 

THE  COPPER  MARKET. 

Pending  issuance  of  the  January  report  of  the  Copper 
Producers’  .\ssociation  on  Feb.  8,  the  copper  market  has 
been  virtually  at  a  standstill.  Very  little  business  has  been 
written  even  by  second  hands  either  in  this  country  or 
abroad,  and  practically  all  of  the  larger  agencies  have  been 
out  of  the  market.  Prices  for  electrolytic  have  been  nomi¬ 
nally  14  cents  per  pound.  A  small  amount  of  business  was 
done  in  the  middle  of  the  week  at  about  14%  cents  per 


Standard  Copper. 

Bid. 

Asked. 

Settling 

Price. 

Spot  . 

. . .  13.75 

14.00 

February  . . . 

.  13.85 

14.00 

13.92 '/i 

.March  . 

.  13.85 

14.12/i 

14.00 

.Aliril  . 

.  13.85 

14.12^ 

14.00 

Mav  . , . 

.  13.85 

14.12'/2 

14.00 

tune  . i .  . . 

.  13.85 

14.12J4 

14.00 

The  London  market,  Feb.  7,  was  as  follows; 

t  Xoon.  Closing. 

£  s  d  £  s  d 

Standard  copper,  spot . .’.  61  12  6  62  7  6 

Standard  copper,  futures .  61  18  9  62  13  9 

Kxtrenie  fluctuations  for  this  year: 

Highest.  Lowest. 

Standanl  .  14.12'/ic.  13.75c. 

I.ondon,  spot . £64  5  0  £60  16  3 

London,  futures .  65  0  0  61  10  0 

Best  selected .  68  5  0  65  5  0 

pound,  consisting  of  a  few  contracts  placed  by  domestic  con¬ 
sumers  for  February  and  March  delivery.  Standard  copper 
prices  ranged  about  13-54  cents  in  New  York  this  week,  for 
nearly  any  position,  and  the  London  market  was  equally 
weak.  Estimates  of  the  January  report  of  the  Copper  Pro¬ 
ducers’  Association,  which  will  be  given  out  after  this  issue 
goes  to  press,  place  production  at  about  120,000,000  lb.  and 
consumption  at  about  130,000,000  lb.,  indicating  a  decrease 
of  10,000,000  to  15,000,000  lb.  in  surplus  copper  stocks.  Ex- 
I  orts  in  the  current  month,  including  Feb.  7,  aggregate 
75<)S  tons.  The  daily  call  on  the  Metal  Exchange  Feb.  7 
quoted  copper  as  per  the  accompanying  table. 

INDUSTRIAL  .\ND  COMMERCIAL  NOTES. 

Isthmian  Canal  Proposals. — Circular  No.  679  of  the 
Isthmian  Canal  Commission,  Washington,  D.  C.,  states  that 
proposals  will  be  received  by  the  commission  until  10.30 
a.  m.  March  i,  1912,  for  furnishing  general  control  appa¬ 
ratus  for  the  lock  machinery.  This  apparatus  will  include 
starting  panels  for  all  motors  which  are  to  be  controlled 
from  a  remote  point,  limit  switches  for  opening  the  con¬ 
trol  circuit  when  a  machine  has  reached  the  proper  point 
in  its  travel,  commutating  switches  used  in  the  miter-gate 
control,  auxiliary  cut-out  switches  for  the  miter-gate  strut 
or  connecting  rod  which  drives  the  gates  in  the  opening 
and  closing  operation,  handrail  controllers  for  the  motors 


used  in  raising  and  lowering  handrails  on  the  footwalks 
which  will  be  provided  for  crossing  from  one  lock  wall  to 
another  when  the  gates  are  closed,  miscellaneous  remote 
indicators  and  indicator  controllers,  and  also  control  and 
indicating  apparatus  for  the  chain  fenders  which  are  pro¬ 
vided  in  front  of  certain  lock  gates  to  protect  them  against 
damage  by  an  approaching  ship.  The  chains  are  lowered 
for  the  passage  of  a  ship  and  raised  again  by  means  of 
hydraulic  cylinders  which  are  supplied  by  a  motor-driven 
centrifugal  pump.  Drawings  and  full  details  may  be  ob¬ 
tained  by  application  to  the  general  purchasing  officer, 
Washington,  D.  C. 

Cumberland  Telephone  &  Telegraph  Extensions. — Stock¬ 
holders  of  the  Cumberland  Telephone  &  Telegraph  at  their 
annual  meeting  Feb.  i  approved  plans  for  an  expenditure 
of  $15,000,000  in  the  South  for  the  improvement  and  exten¬ 
sion  of  the  service.  The  necessary  funds  will  be  raised  by 
a  bond  issue,  which  was  authorized  at  the  meeting.  The 
bonds  have  already  been  sold  to  bankers.  New  directors 
were  elected  as  follow's:  W.  T.  Gentry,  of  Atlanta,  presi¬ 
dent  of  the  Southern  Bell  Telephone  Company;  J.  E. 
Brown,  of  Atlanta,  vice-president  and  general  manager  of 
the  same  company,  and  U.  N.  Bethell,  of  New  York,  vice- 
president  of  the  .American  Telephone  &  Telegraph  Com¬ 
pany.  Directors  re-elected  include:  J.  E.  Caldw'ell,  of 
Nashville,  president  of  the  Cumberland  company;  W.  H. 
Woolverton,  of  New  York;  John  W.  Barr,  of  Louisville; 
James  S.  Robinson,  of  Memphis;  Theodore  N.  Vail,  of 
New  A^ork,  president  of  the  American  Telephone  &  Tele¬ 
graph  Company  and  the  Western  Union  Telegraph  Com¬ 
pany,  and  .A.  G.  Sharp,  of  .Atlanta.  On  Feb.  2,  in  Nash¬ 
ville,  Mr.  Caldwell  was  elected  chairman  of  the  board  of 
directors  and  the  latter  elected  Mr.  Gentry  president  of 
the  Cumberland  Telephone  &  Telegraph  Company. 

Annual  Convention  of  Central  Electric  Salesmen. — Dur¬ 
ing  the  week  ended  Feb.  3  the  annual  convention  of  the 
members  of  the  sales  organization  of  the  Central  Electric 
Company,  of  Chicago,  was  held  in  the  display  room  of  that 
company.  On  Monday,  Jan.  29,  the  annual  dinner  was 
given  at  the  Union  League  Club,  and  covers  were  laid  for 
sixty-eight  persons.  T.  C.  Ringgold,  general  sales  mana¬ 
ger,  presided  at  the  dinner.  The  meeting  w'as  attended  by 
Central  Electric  salesmen  from  all  parts  of  the  country 
and  was  eminently  successful.  Emphasis  was  laid  on  in¬ 
telligent  co-operation  and  team  work.  The  Central  Electric 
Company  becomes  twenty-five  years  old  in  1912.  and  the 
sales  organization  is  entering  this  anniversary  year  with 
much  enthusiasm  and  loyalty. 

General  Vehicle  Business. — During  January  158  trucks 
were  sold  by  the  General  Vehicle  Company.  .A  number  of 
these  went  to  several  large  brewing  concerns.  Jacob  Rup- 
pert  ordered  twenty-one.  making  a  total  of  seventy-two 
G.  V.  trucks  now  operated  by  this  concern;  Peter  Doelger 
ordered  eight,  making  a  total  of  forty-seven,  and  the  Schae¬ 
fer  Brewing  Company  also  ordered  eight,  this  being  an 
initial  order.  Nine  trucks  were  purchased  by  the  Com¬ 
monwealth  Edison  Company,  as  mentioned  elsewhere  in 
these  columns,  making  a  total  of  fifteen.  The  General 
Baking  Company  placed  an  initial  order  for  ten  trucks. 
Sixty-nine  per  cent,  of  the  1911  business  of  the  company 
was  in  re-orders. 

Detroit  Edison  Meeting. — Stockholders  of  the  Detroit 
Edison  Company  at  their  annual  meeting  this  week  au¬ 
thorized  the  following  classification  of  directors:  To  serve 
for  one  year,  L.  W.  Bowen,  Alfred  Jaretzki.  George  R. 
Sheldon;  to  serve  for  two  years,  James  Campbell,  F.  S. 
Smithers,  C.  A.  Coffin;  to  serve  for  three  years,  C.  W. 
Wetmore,  Alex  Dow  and  E.  M.  Bulkley.  The  previous 
policy  has  been  to  elect  the  entire  board  annually. 

Aluminum  Notes  and  Prices. — Moderate  demand  con¬ 
tinues  to  be  shown  for  aluminum  and  prices  are  fairly 
steady.  Ingots  for  remelting  were  quoted  at  i9@2o  cents 
for  large  lots  on  Feb.  7.  and  rods  and  wire  were  quoted  at 
31  cents.  Sheets  were  held  at  33  cents. 
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Federal  Sign  System  Absorbs  Federal  Electric  Com¬ 
pany. — The  Federal  Sign  System  (Electric),  with  head¬ 
quarters  in  Chicago,  has  purchased  the  stock  and  business 
of  the  Federal  Electric  Company.  The  Federal  Electric 
Company  is  the  older  company  and  has  conducted  the  man¬ 
ufacturing  end  of  the  business  in  Chicago.  This  manu¬ 
facturing  will  be  continued  as  a  department  of  the  Federal 
Sign  System.  The  Federal  Sign  System  was  of  somewhat 
later  origin,  but  its  activities  have  spread  all  over  the 
country  and  it  has  come  to  be  much  the  larger  of  the  tw'O 
concerns.  The  old  officers  will  remain  in  control  of  the 
Federal  Sign  System.  However,  the  board  of  directors 
has  been  increased,  and  the  new  members  are  Samuel  In- 
sull,  of  Chicago;  W.  W.  Freeman,  of  New  York,  and  E.  P. 
Russell,  of  Chicago.  The  capital  stock  of  the  Federal  Sign 
System  has  been  increased  from  $5,000,000  to  $7,000,000. 
It  is  divided  into  $3,000,000  of  7  per  cent  preferred  and 
$4,000,000  of  common  stock.  The  company  has  just  paid 
the  nineteenth  quarterly  dividend  on  its  preferred  stock. 

January  Incorporations. — Papers  filed  in  the  Eastern 
States  in  January  for  companies  with  an  authorized  capi¬ 
tal  of  $1,000,000  and  over  aggregated  $210,520,000,  according 
to  the  Journal  of  Commerce,  New  York.  This  figure  repre¬ 
sents  an  increase  of  $51,070,000  over  the  December  total  and 
a  decrease  of  $145,699,000  as  compared  with  that  of  Jan¬ 
uary,  1911.  In  connection  with  the  latter  figure,  however, 
it  is  stated  that  one  concern  alone  figured  for  an  authorized 
capital  stock  of  $200,000,000  in  January.  1911.  Charters 
taken  out  by  other  companies  with  an  individual  capital 
of  $100,000  and  more,  but  under  $1,000,000,  during  the  month 
brought  the  grand  total  up  to  $330,879,000.  against  $237,- 
809,000  in  December  and  $450,440,750  in  January,  1911. 

Electric  Delivery  Wagons  for  Chicago. — In  accordance 
with  specifications  issued  Dec.  21,  1911,  and  mentioned  in 
the  Electrical  World  Dec.  30,  1911,  the  Commonwealth  Edi¬ 
son  Company,  of  Chicago,  has  purchased  twenty-five  elec¬ 
tric  commercial  vehicles.  The  successful  bidders  were  the 
General  X'ehicle  Company,  of  Long  Island  City,  N.  Y.;  the 
Walker  Vehicle  Company,  of  Chicago;  the  Ward  Motor 
Vehicle  Company,  of  New  York  City,  and  the  Waverley 
Company,  of  Indianapolis.  The  contracts  were  awarded  on 
Feb.  I,  and  deliveries  are  to  be  made  within  ninety  days. 
Twenty  of  the  vehicles  will  be  equipped  with  Edison  bat¬ 
teries  and  five  with  Ironclad  batteries. 

Licensing  Manufacture  Under  Patents. — It  is  rumored 
that  one  of  the  most  important  departments  of  the  electri¬ 
cal  industry  will  shortly  be  realigned  on  a  patent-license 
basis.  Practically  all  of  the  patents  under  which  manu¬ 
facturing  in  this  line  can  be  successfully  carried  on  are 
owned  by  a  single  interest,  and  it  is  believed  by  some  that 
a  form  of  control  which  might  be  subject  to  attack  under 
the  anti-trust  law  may  be  legally  accomplished  through  the 
medium  of  patent  licenses.  Under  such  a  readjustment  it 
would  be  possible  to  limit  the  output  of  licensees,  and, 
probably,  effectively  to  control  prices  even  if  it  is  not  at¬ 
tempted  to  establish  re-sale  rates. 

Utah  Utilities  Merged. — .Articles  of  inct^rporation  have 
been  filed  for  the  Knight  Consolidated  Power  Company,  of 
Provo,  Utah,  which  was  formed  to  take  over  all  the  fran¬ 
chises,  properties  and  debts  of  the  Knight  Power  Company, 
of  Provo,  Utah,  and  the  LTah  County  Light  &  Power  Com¬ 
pany.  of  .American  Fork.  Utah.  Jesse  Knight,  president  of 
the  Knight  Power  Company,  is  president  of  the  new  con¬ 
cern.  and  S.  L.  Chipman,  president  of  the  American  Fork 
company,  is  its  vice-president.  The  capital  stock  of  the 
new  company  is  $2,000,000. 

Westinghouse  Electric  Business. — From  present  indica¬ 
tions,  sales  of  the  Westinghouse  Electric  &  Manufacturing 
Company  in  the  last  three  months  of  the  fiscal  year  ending 
March  31  will  be  in  excess  of  those  in  the  quarter  ended 
Dec.  31.  Motor  and  generator  orders  have  been  received 
at  a  very  fair  rate  since  the  first  of  the  year,  and  orders  for 
rotary  converters  aggregating  $500,000  announced  this  week 
made  a  substantial  increase  in  the  new  business  received 
since  Jan.  i. 

Alabama  Power  Project. — .Advices  from  Montgomery, 
.\la..  state  that  the  Birmingham.  Montgomery  &  Gulf 
Power  Company  contemplates  an  expenditure  of  $3,000,000 
in  developing  water-power  sites  on  the  Tallapoosa  River 
near  .Alexander  City,  Ala.  Capital  for  the  project  is  said 
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to  be  forthcoming  from  interested  parties  in  Nashville, 
Montgomery,  New  York  and  London. 

General  Electric  Business. — New  business  placed  with  the 
General  Electric  Company  in  January  was  40  per  cent 
greater  than  that  in  January,  1911,  according  to  unofficial 
reports.  The  majority  of  orders  called  for  small  amounts, 
but  they  were  received  at  a  very  steady  rate  throughout 
the  month  and  at  a  rate  of  $7i,cxx),ooo  per  annum. 

Western  Electric  Company’s  Annual  Meeting. — The  an¬ 
nual  meeting  of  the  stockholders  of  the  Western  Electric 
Company  will  be  held  at  the  office  in  Chicago  on  .April  4. 
A  change  in  the  by-laws  makes  the  annual  meeting  come 
later  this  year  than  in  former  years. 

Eastern  Michigan  Edison  Company  Election. — George 
F.  Canfield  was  elected  a  director  of  the  Eastern  Michigan 
Edison  Company  at  the  annual  meeting  this  week,  succeed¬ 
ing  George  R.  Sheldon,  resigned.  Other  directors  were 
re-elected. 

Commonwealth  Edison  Company. — The  regular  annual 
meeting  of  the  stockholders  of  the  Commonwealth  Edison 
Company,  of  Chicago,  will  be  held  aat  the  office  of  the 
company,  at  120  West  .Adams  Street,  at  noon  on  Feb.  20. 
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National  Telephone  Corporation  (W.  Va.)  Reorganiza¬ 
tion. — A  charter  has  just  been  granted  to  the  North  Amer¬ 
ica  Telephone  &  Telegraph  Corporation  with  offices  in 
Pittsburgh.  Under  this  charter  the  new  company  is  priv¬ 
ileged  to  operate  in  all  but  a  few  counties  in  northeastern 
Pennsylvania,  and  from  the  territory  outlined  it  is  indi¬ 
cated  that  operations  are  also  intended  in  Ohio,  New  York 
and  West  Virginia.  The  incorporators  are  Henry  Oliver 
Evans,  a  Pittsburgh  attorney,  and  several  of  his  clerks. 
While  definite  information  is  being  withheld,  the  belief  is 
general  that  the  company  is  anticipating  the  reorganization 
of  the  National  Telephone  Corporation  of  West  Virginia. 
Recently  the  committee  of  creditors  of  the  latter  organiza¬ 
tion  refused  to  approve  a  plan  for  reorganization  pro¬ 
posed  by  John  W.  Garland,  of  Pittsburgh,  in  behalf  of  an 
English  syndicate.  The  creditors  were  suspicious  that  the 
American  Telephone  &  Telegraph  Company  were  the  real 
principals.  However,  within  the  past  week  the  committee 
has  received  satisfactory  assurance  to  the  contrary,  and  it 
is  officially  announced  that  the  proposed  reorganization 
plan  will  now  be  approved.  The  creditors’  committee,  con¬ 
sisting  of  R.  C.  Hall,  of  Pittsburgh;  J.  A.  Hess  and  R.  C. 
Dalzell,  of  Wheeling,  W.  Va.  C.  H.  Bentley,  of  Parkers¬ 
burg,  W.  Va.,  and  J.  Walter  Barnes,  of  Fairmont.  W.  A’a.. 
are  preparing  a  letter  to  be  sent  out  to  bondholders  and 
other  creditors  announcing  the  plans  which  are  for  the 
present  being  withheld.  The  properties  affected  are  the 
Pittsburgh  &  .Allegheny  Telephone  Company  and  the  in¬ 
dependent  systems  extending  from  Steubenville  to  Mari¬ 
etta,  Ohio,  and  operating  in  twenty-five  towns  in  West 
Virginia. 

Marquette  County  Gas  &  Electric  Company. — .A  recent 
loan  of  $250,000  has  been  secured  by  the  Marquette  County 
Gas  &  Electric  Company,  of  Ishpeming,  Mich.  Bankers  are 
offering  first-mortgage  sinking-fund  6  per  cent  gold  bonds 
representing  this  loan  for  sale  at  par.  The  bonds  run 
twenty  years,  from  Jan.  i,  1910,  and  are  said  to  be  backed 
by  assets  of  five  times  the  amount  of  the  outstanding  bonds. 
They  are  issued  under  the  authority  and  with  the  approval 
of  the  Michigan  Railroad  Commission.  The  company  serves 
gas  and  electricity  to  the  cities  of  Ishpeming  and  Negaunee 
without  competition.  It  also  operates  an  electric  railway 
in  and  between  the  two  cities. 

Federal  Light  &  Traction  Bonds  Sold. — A  block  of  $3.- 
000,000  first-mortgage  5  per  cent  gold  bonds  has  been  sold 
by  the  Federal  Light  &  Traction  Company,  60  Broadway, 
New  York,  to  bankers  who  will  shortly  offer  them  for 
subscription. 

Chicago  &  Milwaukee  Electric  Hearing. — ^Judge  Landis 
will  hear  arguments  on  Feb.  13  for  entry  of  a  decree  of 
foreclosure  against  the  Chicago  &  Milwaukee  Electric 
Company. 
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United  Wireless  Affairs. — Details  of  the  plan  of  reorgan¬ 
ization  of  the  United  Wireless  Telegraph  Company  are  be¬ 
ing  sent  to  the  stockholders  of  the  company.  According  to 
this  plan  a  new  corporation  will  be  formed  under  the  laws 
of  the  State  of  New  York,  and  this  neve  corporation  is  to 
purchase  from  the  trustees  in  bankruptcy  all  the  assets  of 
the  present  company,  including  its  patents.  Each  stock¬ 
holder  of  the  present  company  is  to  have  the  right  to  ex¬ 
change  every  two  shares  of  stock  of  the  bankrupt  company 
for  one  share  of  the  new  company.  He  will  be  required, 
however,  to  pay  50  cents  in  cash  for  each  share  of  the 
present  stock  so  exchanged.  It  is  stated  in  the  notices  that 
are  being  sent  to  the  stockholders  that  Arthur  P.  West, 
vice-president  of  the  National  Surety  Company,  chairman 
of  the  permanent  reorganization  committee,  has  received  a 
communication  from  the  managing  director  of  the  English 
Marconi  Company  suggesting  that  the  two  companies  be 
consolidated,  and  that  Mr,  West  come  to  London  with  full 
power  to  close  a  contract.  The  effect  of  such  consolida¬ 
tion  would  be  elimination  of  much  of  the  plant  duplication 
that  now  exists.  An  official  of  the  Marconi  Wireless  Tel¬ 
egraph  Company  of  America,  with  full  authority  to  discuss 
the  affairs  of  this  company,  stated  to  an  Electrical  Jl’orld 
representative  this  week  that  it  was  probable  that  negotia¬ 
tions  to  this  end  were  under  consideration 

Northern  Minnesota  Power  Company’s  Plans. — At  the 
first  meeting  of  the  stockholders  of  the  Northern  Minne¬ 
sota  Power  Company,  of  Aurora,  Minn.,  on  Feb.  3,  the  fol¬ 
lowing  officers  and  directors  were  elected  for  the  ensuing 
year:  President,  J.  H.  Simons;  vice-president,  F.  C.  Witte; 
secretary  and  treasurer,  P.  M.  Johnson,  all  of  Aurora; 
manager  and  engineer,  D.  A.  Reed,  Duluth,  Minn.  The 
above,  with  the  addition  of  R.  P.  Pearsall,  of  Aurora,  con¬ 
stitute  the  board  of  directors.  The  company  will  develop 
the  falls  south  of  Aurora,  where  it  has  secured  water  rights. 
There  is  a  natural  fall  of  18  ft.  at  this  development.  The 
company  expects  to  install  two  units  of  150  kw  each  and 
also  an  auxiliary  of  300  kw  or  500  kw.  It  has  not  been 
decided  whether  the  latter  will  be  in  steam  or  oil  engines. 
The  transmission  line  will  run  through  the  villages  of  Au¬ 
rora,  Biwabik  and  McKinley  to  Gilbert,  a  distance  of  16 
miles. 

Auglaize  Power  Company’s  Bonds. — An  offering  of  $40,- 
000  first-mortgage  6  per  cent  gold  bonds  of  the  Auglaize 
Power  Company  is  being  made  by  New  York  and  Philadel¬ 
phia  banking  interests.  These  bonds  are  due  July  i,  1941, 
and  are  part  of  an  authorized  issue  of  $1,000,000,  of  which 
$700,000  is  outstanding.  They  are  secured  by  an  absolute 
first  mortgage  on  the  entire  property  of  the  company,  in¬ 
cluding  a  modern  hydroelectric  plant  on  the  Auglaize 
River,  near  Defiance,  Ohio,  together  with  transmission 
lines,  water  rights,  real  estate,  franchises  and  contracts. 

Mahoning  &  Shenango  Railway  &  Light  to  Increase 
Bonded  Indebtedness. — Stockholders  of  the  Mahoning  & 
Shenango  Railw'ay  &  Light  Company  will  meet  in  New’ 
Castle,  Pa.,  on  March  20  to  vote  on  increasing  the  bonded 
indebtedness  of  the  company  from  $10,000,000  to  $65,000,000. 
It  is  rumored  that  a  trolley  line  from  Cleveland  to  Pitts¬ 
burgh  will  be  an  outcome  of  this  financing. 

American  Light  &  Traction’s  Year. — During  the  calendar 
year  1911  net  earnings  of  the  American  Light  &  Traction 
Company  were  $4,029,172,  an  increase  of  $317,379  over  the 
returns  in  1910.  After  payment  of  a  6  per  cent  dividend  of 
$854,172  on  the  outstanding  preferred  stock,  there  w’as  left  a 
balance  of  $3,175,000  for  the  $11,426,200  common  stock. 

Dallas  Electric  Corporation  Financing. — An  issue  of 
$3,500,000  five-year  5  per  cent  notes,  dated  Feb.  l,  1912, 
has  been  authorized  by  stockholders  of  the  Dallas  (Tex.) 
Electric  Corporation.  It  is  planned  to  issue  $1,000,000  of 
these  at  once. 
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Mr.  Howard  W.  Evans  has  been  appointed  general  sales 
manager  of  the  Best  Manufacturing  Company,  Pittsburgh, 
Pa. 

Mr.  Ralph  D.  Mershon  addressed  the  Baltimore  A.  1.  E. 

E.  Section  on  Feb.  2  on  the  subject  “Some  Things  Engi¬ 
neers  Should  Know  Concerning  the  Rudiments  of  Cor¬ 
porate  Finance.” 

Mr.  Joseph  H.  Siegfried,  formerly  superintendent  of  the 
light  and  power  department  of  the  city  of  Winnipeg,  has 
been  made  superintendent  of  power  for  the  Pacific  Power  & 
Light  Company. 

Lieut.  Col.  R.  Forget,  president  of  the  Quebec  Railway, 
Light.  Heat  &  Power  Company  and  a  director  of  the  Cana¬ 
dian  General  Electric  Company,  has  been  created  a  Knight 
Bachelor  by  King  George. 

Mr.  Ben  W.  Bissell,  recently  appointed  superintendent  of 
the  municipal  electric  light  and  water-works,  Portland,  Ind., 
succeeding  Mr.  J.  B.  Milligan,  was  graduated  with  the  1908 
class  of  Purdue  University. 

Dr.  George  L.  Hoxie,  New  York,  who  served  recently 
as  consulting  engineer  in  fixing  the  energy  rates  in  Los 
Angeles,  is  visiting  that  city  and  San  h'rancisco  in  con¬ 
nection  with  his  consulting  practice. 

Mr.  Ralph  Bennett  has  resigned  as  chief  engineer  of  the 
Great  Western  Power  Company,  San  Francisco,  to  accept 
the  position  of  chief  engineer  of  the  Dominguez  Land 
Company,  Title  Insurance  Building,  Los  .Angeles. 

Mr.  W.  T.  Kendall  Brown,  formerly  power  and  lighting 
engineer  of  the  General  Electric  Company  at  Pittsfield, 
Mass.,  has  been  appointed  chief  electrical  engineer  of  the 
Star  Electric  Company,  which  manufactures  automatic  fire- 
alarm  apparatus  at  Binghamton,  N.  Y. 

Mr.  Samuel  Ferguson  has  resigned  as  engineer  of  the 
research  department  of  the  General  Electric  Company, 
Schenectady,  to  become  vice-president  of  the  Hartford 
(Conn.)  Electric  Light  Company.  Mr.  Ferguson  graduated 
from  Trinity  College,  Hartford,  in  1896  and  from  the 
School  of  Mines,  Columbia  University,  in  1900. 

Mr.  L,  J.  Auerbacher,  who  for  the  past  twenty  years  has 
been  an  active  worker  in  the  electrical  field,  has  taken  up 
another  line  of  work  and  now  represents  in  this  country 
the  dried-milk  products  of  J.  R.  Hatmaker,  of  Paris,  whose 
organization  has  factories  for  producing  powdered  milk- 
in  the  principal  countries  of  Europe  and  Australasia. 

Mr.  M.  Webb  Offutt  has  severed  his  connection  with  the 
Schenectady  Illuminating  Company,  which  he  served  as 
vice-president  and  general  manager,  and  associated  himself 
with  the  Electric  Bond  &  Share  Company,  New  York.  Mr. 
Offutt  will  assume  the  management  of  several  public  util¬ 
ities  controlled  by  the  Electric  Bond  &  Share  Company  in 
Texas. 

Mr.  Clarence  E.  Clewell,  who  for  the  last  two  years  has 
been  in  charge  of  the  design  and  installation  of  the  exten¬ 
sive  lighting  work  at  the  East  Pittsburgh  shops  of  the 
Westinghouse  Electric  &  Manufacturing  Company,  has  re¬ 
cently  been  transferred  to  the  sales  department  of  the 
electric  company  and  is  now  engaged  in  illuminating  engi¬ 
neering  work  in  connection  w’ith  the  detail  and  supply 
department. 

Mr.  D.  B.  Neth,  formerly  superintendent  of  the  Water- 
Imry  division  of  the  Housatonic  Pow’er  Company  and 
electrical  engineer  in  charge  of  the  joint  power  and  sub¬ 
stations  of  the  Housatonic  Power  Company  and  the  Con¬ 
necticut  Company,  has  been  engaged  by  the  United  Electric 
Light  &  Water  Company,  which  recently  took  over  the  in¬ 
terests  of  the  Housatonic  Power  Compl^ny,  as  superin¬ 
tendent  of  its  holdings  in  Waterbury,  Watertown,  Water- 
ville,  Cheshire  and  Oakville,  Conn. 

Mr.  E.  T.  Penrose,  general  manager  of  the  Penn  Central 
Light  &  Power  Company,  Altoona,  Pa.,  and  one  of  the 
best  known  operating  men  in  Pennsylvania,  has  resigned 
his  position  to  accept  that  of  electrical  engineer  of  the 
Pennsylvania  Coal  &  Coke  Company.  Mr.  Penrose  spent 
many  years  rehabilitating  the  Juniata  Water  &  Power  Com¬ 
pany,  which  was  later  consolidated  with  properties  in 
.Altoona  and  Lewistown  into  the  present  Penn  Central 
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Light  &  Power  Company,  and  prior  to  that  was  connected 
with  the  West  Penn  Electric  Company,  Connellsville,  Pa. 

Mr.  J.  G.  Rossman  has  resigned  as  general  manager  of 
the  Winnipeg  City  electric  light  and  power  department  as 
a  protest  against  unwarranted  interference  with  his  work 
by  city  officials  and  Councilmen.  Mr.  J.  G.  Glassco  has 
been  appointed  acting  head  of  the  department.  Theodore 
Main,  chief  engineer;  G.  C.  Smith,  power  engineer;  R.  A. 
Sara,  assistant  business  manager,  and  William  Brown,  in¬ 
dustrial  engineer,  also  tendered  their  resignations  w'ith  that 
of  Mr.  Rossman.  The  resignation  of  Mr.  Rossman  was 
accepted  by  the  Council,  three  months’  salary  being  voted 
in  lieu  of  a  quarter’s  notice. 

Dr.  Richard  C.  Maclaurin,  president  of  the  Massachusetts 
Institute  of  Technology,  has  just  completed  a  two  weeks’ 
trip  to  the  Middle  West,  spent  in  investigating  building 
construction  and  methods  of  industrial  lighting  of  sug¬ 
gestive  interest  in  connection  with  the  forthcoming  re¬ 
moval  of  the  Institute  to  the  new  site  on  the  Charles  River 
basin,  in  Cambridge.  In  an  interview  at  Boston  on  Feb.  4. 
Dr.  Maclaurin  claimed  that  the  great  kodak,  flour  and 
optical  factories  which  he  visited  in  Rochester,  Minneapolis, 
Cincinnati  and  elsewhere  are  as  a  rule  much  better  lighted 
than  are  educational  institutions,  and  said  that  special 
efforts  will  be  made  to  establish  a  new  standard  of  illumi¬ 
nation  in  the  building  to  be  erected  in  Cambridge. 

Mr.  C.  G.  Young,  60  Wall  Street,  New  York,  has  been  en¬ 
gaged  as  consulting  engineer  to  design  and  supervise  the 
construction  of  the  system  of  electric  tramways  to  be  in¬ 
stalled  in  Panama  City,  Republic  of  Panama,  with  exten¬ 
sions  in  the  Canal  Zone.  Mr.  Young  made  the  examination 
and  report  last  year  upon  the  basis  of  which  the  tram¬ 
ways  are  to  be  built.  The  work  is  being  put  in  hand  at 
once  and  a  contract  has  already  been  given  out  for  the 
local  construction  work.  The  system  will  comprise  about 
lo'/j  miles  of  tracks  and  about  fifteen  motor  cars.  .Mr. 
Young  has  also  been  engaged  to  make  an  examination  and 
report  for  a  proposed  electric  railway  system  in  Central 
America,  and  an  engineer  of  his  office  has  sailed  to  make  a 
study  of  local  conditions. 

Mr.  Henry  Waterman  Peck  has  resigned  his  position 
with  the  Rochester  Railway  &  Light  Company  to  accept 
the  appointment  of  general  manager  of  the  Schenectady 
Illuminating  Company,  vice  Mr.  M.  W.  Offutt,  resigned. 
Mr.  Peck,  who  will  also  assume  supervision  of  the  Mohawk 
Gas  Company,  is  a  graduate  of  Yale  and  later  took  post¬ 
graduate  work  at  Cornell.  He  first  associated  himself  with 
the  Westinghouse  Electric  &  Manufacturing  Company, 
Pittsburgh,  where  he  remained  four  years,  leaving  that 
company  to  go  to  the  Consolidated  Gas,  Electric  Light 
&  Power  Company,  of  Baltimore,  Md.,  as  electrical  engi¬ 
neer.  From  Baltimore  Mr.  Peck  went  to  Rochester,  first 
as  an  assistant  electrical  engineer  and  more  recently  as 
assistant  general  manager.  Mr.  Peck  is  a  member  of  the 
American  Institute  of  Electrical  Engineers. 


Mr.  Frank  W.  Smith  has  been  elected  vice-president  of 
the  United  Electric  Light  &  Power  Company,  of  New  York 
City.  Mr.  Smith  has  been  continuously  identified  with  the 

United  company  and  its 
predecessors  for  a  period 
of  thirty-two  years,  hav¬ 
ing  started  as  an  office 
boy  with  the  United 
States  Illuminating  Com¬ 
pany  in  1880.  and  natur¬ 
ally  is  widely  known  to 
the  electric-lighting  fra¬ 
ternity.  Years,  however, 
have  not  weighed  heavily 
upon  him  (he  was  born  at 
-Mden,  N.  Y.,  June  22, 
1867),  and  he  will  continue 
the  active  management  of 
V  the  affairs  of  the  United 

Electric  Light  &  Power 
FR.VNK  w.  SMITH.  Company,  of  which  he  is 

also  a  director,  and  will 
remain  secretary  and  a  director  of  the  Brush  Electric 
Illuminating  Company,  of  New  York.  Needless  to  state. 


Mr.  Smith  has  been  well  schooled  in  the  electric-light  busi¬ 
ness,  especially  in  the  administrative  end,  for  he  grew  with 
the  industry.  Starting  at  the  bottom  round,  he  has  climbed 
from  office  boy  to  general  clerk,  to  paymaster,  to  assistant 
auditor,  to  assistant  secretary,  then  to  secretary,  and  finally 
to  vice-president.  Increased  responsibility  brought  with  it 
breadth  of  vision  and  greater  capacity  for  work,  which  at¬ 
tainments  his  superiors  were  not  slow  to  recognize.  Mr. 
Smith  belongs  to  the  Engineers’  Club,  Friars’  Club,  .Ameri¬ 
can  Institute  of  Electrical  Engineers,  New  York  Electrical 
Society,  Municipal  .Art  Society,  American  Museum  of 
Safety,  National  Electric  Light  .Association  and  Electric 
Vehicle  .Association  of  .America. 

Mr.  Bert  Houghton,  for  thirteen  years  construction  en¬ 
gineer  with  the  Edison  Electric  Illuminating  Company  of 
Boston,  joined  the  staff  of  the  Edison  Electric  Illuminating 

Company  of  Brooklyn  on 
Feb.  1.  Mr.  Houghton  is 
a  native  of  Pittsfield,  Vt., 
and  a  graduate  of  St. 
Johnsbury  Academy  and 
Cornell  University,  class 
of  1892.  Shortly  after 
leaving  Cornell  he  became 
associated  with  E.  D. 
Leavitt,  the  well-known 
steam-engineering  expert, 
working  in  the  Cambridge- 
port  office  of  the  latter  in 
connection  with  the  de¬ 
sign  and  testing  of  the 
machinery  for  the  Calumet 
&  Hecla  Mining  Company, 
BERT  HOUGHTON.  the  Celebrated  high-econ- 

omy  pumping  engines 
built  for  the  Chestnut  Hill  Reservoir  service  at  Boston, 
and  other  mechanical  equipment.  In  1894  he  joined  the 
Boston  office  of  the  General  Electric  Company,  and  in  con¬ 
nection  with  the  motor  department  laid  out  the  first  motor- 
driven  gun  carriage  for  coast-defense  service  in  the  United 
States.  For  some  time  he  gave  special  attention  to  the 
mechanical  problems  of  electric  motor-driving,  including 
mail-carrying  equipment  and  mill  machinery.  He  then  be¬ 
came  associated  with  Lockwood,  Greene  &  Company,  of 
Boston,  mill  architects  and  engineers,  and  laid  out  the  first 
block  electric  plant  in  the  city  of  Lowell,  Mass.,  for  Mr. 
Arthur  E.  Childs,  now  president  of  the  Massachusetts 
Lighting  Companies.  In  1899  Mr.  Houghton  took  uu 
designing  work  for  the  Boston  Electric  Light  Com¬ 
pany,  under  the  late  F.  .A.  Gilbert,  and  laid  out  the 
plans  and  specifications  for  the  original  6800-kw  generating 
plant  in  South  Boston,  which  was  the  nucleus  of  the  present 
L  Street  station  of  the  Boston  Edison  company.  The  plant 
had  four  engine-driven  units  of  1700-kw  rating,  and  con¬ 
tained  an  installation  of  Brush  arc-lighting  generators  di¬ 
rect-driven  by  synchronous  motors,  with  switchboard 
facilities  for  alternating-current  service  and  street-lighting 
distribution  control.  The  plant  was  laid  out  so  accurately 
and  the  piping  details  were  so  carefully  arranged  that  no 
templates  had  to  be  used  in  its  construction.  The  station 
was  one  of  the  first  of  the  unit  type,  with  boilers,  engines, 
generators  and  auxiliaries  arranged  for  independent  but 
co-operative  service.  Mr.  Houghton  was  engaged  by  the 
Boston  Edison  interests  in  connection  with  the  remodeling 
of  the  Atlantic  Avenue  station  of  the  latter,  from  which 
the  three-wire  direct-current  service  of  Boston  proper  was 
established,  and  since  the  consolidation  of  the  two  com¬ 
panies  under  the  present  Boston  Edison  organization  has 
been  associated  with  the  construction  bureau  under  Mr. 
I.  E.  Moultrop,  mechanical  engineer,  in  charge  of  all  in¬ 
stallation  work  of  a  mechanical  character,  including  build¬ 
ings,  coal-handling  equipment,  steam  plants,  wharves  and 
mechanical  details  of  great  variety.  About  forty  installa¬ 
tions.  including  substations,  have  been  completed  under 
his  direction.  Before  leaving  Boston  Mr.  Houghton  was 
the  guest  of  officials  of  the  company  at  a  dinner  at  the 
Copley  Square  Hotel.  Boston,  at  which  seventy-five  per¬ 
sons  were  in  attendance,  and  was  presented  with  a  travel¬ 
ing  bag.  At  Brooklyn  he  will  be  assistant  to  Mr.  Harry  P. 
Wood,  superintendent  of  the  construction  and  operating 
department. 
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MOXTGOMTiRY,  /XL.X. — The  Birmingham,  Montgomery  &  Gulf  Pwr. 
Co.  contemplates  a  water  development  on  the  Tallapoosa  River  at  Chero¬ 
kee  Bluffs,  near  .Alexander  City,  at  a  cost  of  about  $3,000,000.  It  is  pro¬ 
posed  to  develop  about  30,000  hp. 

PHOK.NTX,  ARIZ. — The  City  Council  has  entered  into  a  contract  with 
the  Pacific  Gas  &  El.  Co.  for  street  lighting  for  a  period  of  five  years. 
The  company  agrees  to  furnish  electricity  at  5  cents  per  kw-hour  for  arc 
lamps  and  also  for  the  ornamental  lamp  standards. 

BAIR1).ST()WN,  CAL. — The  I. os  .Angeles  Military  .\cademy,  of 
Bairdstown,  is  contemplating  the  installation  of  an  electric-light  plant 
to  supply  electricity  for  the  academy  and  also  for  lamps  and  motors 
throughout  the  town. 

REDDING,  C.M.. — The  State  Imp.  &  Devel.  Co.,  which  has  acquired 
extensive  water  rights  and  rights-of-way  for  power  plants  and  lines,  irri¬ 
gation  ditches  and  dams  and  reservoir  sites,  has  filed  a  suit  in  the  Su- 
jH-rior  Court  to  condemn  several  hundred  acres  of  land  owned  by  the 
Southern  Pacific  Co.  along  Pitt  River,  near  Copper  City.  The  land  is 
wanted  for  the  main  dam  and  reservoir  site  and  for  a  2-mile  tunnel, 
through  which  water  will  be  conveyed  to  the  power  plant.  The  dam  will 
be  ISO  ft.  high  and  will  back  water  over  10,000  acres  of  land.  The  pro¬ 
posed  plant  will  have  an  output  of  100,000  hp.  The  water  will  be  used 
for  irrigating  purposes  after  leaving  the  plant. 

S.AN  FR.XNCISCO,  C.M.. — The  Mason  Street  Property  Owners’  Asso¬ 
ciation  is  contemplating  the  installation  of  an  electroluir  lighting  system 
on  Mason  Street.  ^ 

SIII.SI’N,  C.M.. — Surveys  are  being  made  by  the  Great  Western 
Pwr.  Co.  with  a  view  of  erecting  a  transmission  line  tlirough  the  county 
from  north  to  south,  crossing  the  Carquinez  Straits  at  Benicia. 

.SUS.\N\TI.1.E,  C.M.. — The  Lassen  El.  Co.  contemplates  extending 
its  transmission  lines  a  distance  of  4  or  5  miles  in  the  spring,  and 
may  jiossihly  make  the  distance  15  miles.  The  construction  of  an 
electric  railway  is  under  consideration  and  in  case  the  road  is  built 
the  company  will  furnish  electricity  to  operate  same.  L.  R.  Cady  is 
manager. 

GUNNISON,  COL. — Sealed  proposals  will  be  received  at  the  office 
of  M-  J.  Schmitz,  town  clerk,  until  Feb.  21  for  furnishing  material,  equip¬ 
ment  and  constructing  a  water-power  plant  for  the  city  of  Gunnison,  in 
accordance  with  plans  and  specifications  on  file  in  the  office  of  the  town 
clerk  and  office  of  Burns  &  McDonnell,  engineers,  Scarritt  Building, 
Kansas  City,  Mo.  Copies  of  plans  and  specifications  may  be  obtained  by 
payment  of  $5  to  cover  cost  of  the  prints. 

P.\LIS.M)E,  COL. —  Preparations  are  being  made  by  the  United  States 
Reclamation  Service  for  the  construction  of  a  power  plant  to  supply 
electricity  to  operate  seven  pumping  plants  between  Palisade  and  Fruita 
to  irrigate  10,500  acres.  The  power  plant  will  he  located  about  I  mile 
from  Palisade.  Water  to  ojierate  the  plant  will  be  taken  from  the 
High  Line  Canal.  John  Page,  engineer  of  the  Reclamation  Service, 
has  charge  of  the  surveys. 

MILFORD,  CONN. — The  Selectmen  are  negotiating  with  the  United 
lllg.  Co.,  of  Bridgeport,  with  a  view  of  lighting  the  streets  in  the  center 
of  the  town  with  electricity,  .^t  present  gas  lamps  are  used. 

NORWICH,  CONN. — The  Board  of  Gas  and  Electrical  Commissioners 
has  aiiplied  to  the  Lity  Council,  for  an  appropriation  of  about  $37,000  for 
the  purchase  of  a  2000-kw  turbo-generator  unit  for  the  municipal  electric 
plant. 

S.\YBROOK,  CONN.— The  Shore  Line  El.  Ry.  Co.  is  planning  to 
build  an  extension  between  Deep  River  and  Chester,  a  distance  of  5 
miles. 

ST.\MF'(>RD,  CONN. — The  capital  stock  of  the  Stamford  Gas  &  El. 
Co.  has  been  increased  from  $700,000  to  $1,000,000.  C.  H.  I.ounsbury  is 
secretary. 

STR.XTFORD,  CONN. — Plans  are  being  considered  for  the  installation 
of  an  electric  street-lighting  system  here. 

MI.\M1,  FLA. — The  Miami  El.  Lt.  &  Pwr.  Co.  is  planning  to  build 
an  addition  to  its  electric  plant. 

MEIGS,  GA. — .\t  an  election  to  be  held  Feb.  27  the  proposition  to 
issue  $5,000  in  bonds  for  an  electric-light  plant  will  be  submitted  to  a 
vote. 

SW.MNSBtLRO,  Ci.\. — The  Council  has  called  an  election  to  be  held 
Feb.  12  to  vote  on  the  proposition  to  issue  $7,000  in  bonds  to  purchase 
an  electric-light  plant.  The  local  electric  plant,  owned  by  Jesse  Thomp¬ 
son,  was  closed  down  Jan.  1,  owing  to  the  plant  not  being  self-support¬ 
ing,  and  since  then  the  town  has  been  without  street-lighting  service. 

BEARDSTOWN,  ILL. — The  Chamber  of  Commerce  has  indorsed  a 
proposition  to  install  an  ornamental  street-lighting  system. 

DE  K.M.B,  ILL. — The  Rockford  &  Interurban  Ry.  Co.  has  purchased 
the  property  of  the  De  Kalb-Sycamore  Elec.  Co.  and  the  De  Kalb- 
Sycamore  &  Interurban  Trac.  Co.,  which  own  and  operate  electric-light 
» and  street-railway  systems  in  De  Kalb  and  Sycamore. 

GRANITE  CITY,  ILL.— The  Madison  County  Lt.,  Ht.  &  Pwr.  Co. 
is  planning  to  erect  a  tower  transmission  line  from  the  X'enice  power 
house  to  Edwardsville,  at  a  cost  of  about  $60,000.  The  proposed  line 
will  be  extended  to  East  .Mton,  Benbow  City  and  Woodriver,  where 
the  company  has  contracts  for  street  lighting. 


.ANDREWS,  IND. — The  Ft.  Wayne  &  Wabash  Valley  Trac.  Co.  is 
reported  to  have  purchased  the  electric  plant  of  the  Andrews  Ltg.  Co. 
The  traction  company  is  branching  out  in  the  lighting  business  in  towns 
and  villages  along  its  railway  lines  and  will  operate  the  Andrews  plant 
with  electricity  generated  at  its  Ft.  Wayne  plant. 

KNOX,  IND. — The  Winona  Tel.  Co.  has  increased  its  capital  stock 
from  $65,000  to  $100,000,  the  proceeds  of  which  will  be  used  for  e.x- 
tensions  and  improvements  to  its  system.  Samuel  Tomlinson  is  presi¬ 
dent. 

LAWRENCEBURCi,  IND. — The  manufacturers  of  Glendale,  a  suburb 
of  this  city,  headed  by  M.  Bauer,  are  planning  to  establish  an  indepen¬ 
dent  electric-light  plant  and  water-works  system. 

GEORGE,  LA. — The  proposition  to  grant  a  franchise  to  H.  C.  Hatch 
to  operate  an  electric-light  plant  here  will  be  submitted  to  a  vote. 

NEA’.AD.A,  LA. — The  City  Council  has  accepted  the  proposition  of  the 
Commercial  Club  and  will  furnish  electricity  for  20  clusters  of  five  lamps 
each  to  be  erected  in  the  business  section  of  the  town. 

O. -AKL.AND,  LA. — Messrs.  Tubbs  &  Hamer  contemplate  applying  to 
ihe  Council  for  a  franchise  to  erect  an  electric-light  plant  in  Oakland. 

P. AULLINA,  lA. — A  movement  is  under  way  to  have  the  municipal 

electric-light  plant  removed  from  its  present  site  to  the* outskirts  of  the 
town.  t 

\TNTON,  lA. — Plans  have  been  prepared  fr  the  construction  of  a 
new  power  house  for  the  municipal  electric-light  plant,  to  cost  from 
$17,000  to  $20,000  exclusive  of  machinery. 

HILLSBORO,  KAN. — The  question  of  issuing  $10,000  in  bonds  for  the 
construction  of  a  municipal  electric-light  plant  is  under  consideration. 

LE2XINGTON,  KY. — The  Kentucky  Trac.  &  Terminal  Co.  has 
awarded  the  contract  for  erection  of  substation  to  the  Capital  Lumber 
&  Mfg.  Co.  The  equipment  will  include  two  300-kw  units. 

LOl^ISVTLLE,  KY. — Plans  for  expenditure  of  $15,000,000  in  the 
South  for  improvements  and  extensions  of  service  were  approved  at  the 
annual  meeting  of  the  stockholders  of  the  Cumberland  Tel.  &  Teleg.  Co. 

LOUISVILLE,  KY. — The  Kentucky  Public  Service  Co.,  recently  in¬ 
corporated,  with  a  capital  stock  of  $380,000,  has  taken  over  the  plants 
and  holdings  of  the  Capital  Gas  &  El.  Co.,  of  E'rankfort,  Ky. ;  the  City 
Lt.  Co.,  of  Hopkinsville,  Ky.;  the  Bowling  Green  Gas  Lt.  Co.,  of 
Bowling  Green,  Ky.,  and  the  (Awensboro  Gas  Lt.  Co.,  of  Owensboro. 
Roland  T.  Lindsey,  Henry  Fitch  and  F.  Austin,  of  Louisville,  Ky.,  are 
the  incorporators. 

M.ANCHESTER,  LA. — The  Mansfield  Ice  &  Lt.  Co.  contemplates  a 
general  overhauling  of  its  ice  and  light  plants  and  will  install  a  new 
steam  condenser  and  circulating  system  and  also  other  improvements. 

1  >.  G.  Petty  is  president  and  manager. 

PORTL.AND,  MAINE. — .Arrangements  have  been  completed  whereby 
properties  of  the  Portland  R.  R.  Co.  will  be  taken  over  by  the  Cumberland 
Ry.,  Lt.  &  Pwr.  Co.  under  a  99-year  lease.  The  properties  include  the 
Portland  Ry.  Co.  with  100  miles  of  railway,  the  Lewiston,  Augusta  & 
Waterville  St.  Ry.  Co.,  operating  an  interurban  railway  15  miles  in 
length,  and  the  Portland  El.  Co.  It  is  proposed  to  consolidate  these  com¬ 
panies  and  to  develop  a  large  electric-lighting  and  railway  system  in 
Maine. 

BALTIMORE,  MD. — The  Patapsco  Elecl.  &  Mfg.  Co.,  of  Ellicott  City, 
Md.,  has  applied  to  the  City  Council  for  a  franchise  to  supply  electricity 
in  all  parts  of  the  city.  A'.  G.  Bloede  is  president  and  treasurer. 

B.ALTIMORE,  MD. — Plans  are  being  prepared  by  Robert  J.  McCuen, 
city  lighting  commissioner,  for  an  illumination  system,  to  cost  from 
$20,000  to  $25,000,  to  be  used  during  the  convention  next  June. 

B.ALTIMORE,  MI). — The  Board  of  Estimate  has  approved  a  bill 
authorizing  an  additional  loan  of  $2,000,000  for  the  extension  of  the 
municipal  conduit  system  for  electric  wires.  It  is  proposed  to  submit 
the  proposition  to  the  voters  next  fall. 

B.ALTIMORE,  MD. — The  Board  of  .Awards  has  reconsidered  its  ac¬ 
tion  in  awarding  the  contract  for  installing  cables  from  the  new  pumping 
station  on  South  Street  to  the  city  hall  and  other  municipal  buildings 
to  the  Standard  Underground  Co.,  Pittsburgh,  Pa.,  and  has  directed  new 
specifications  prepared  which  will  be  open  to  all  bidders,  electrical  con¬ 
tractors  as  well  as  manufacturers  of  cable. 

CLINTON,  MICH. — The  capital  stock  of  the  Clinton  County  Tel.  Co. 
has  been  increased  from  $20,000  to  $50,000  for  the  purpose  of  making  ex¬ 
tensions  to  its  system. 

GR.AND  R.VPIDS,  MICH. — The  merchants  on  West  Bridge  Street  are 
contemplating  the  installation  of  an  ornamental  lighting  system  on  that 
street,  for  which  about  $2,000  has  been  subscribed. 

IRON  MOUNT.AIN,  MICH. — The  United  States  Steel  Corpn.  is 
planning  to  develop  several  water-powers  on  the  Menominee  River  to, 
supply  power  for  its  mines  in  Dickinson  and  Marquette  Counties. 

L.-\NSING,  MICH. — Improvements  and  additions  to  the  municipal 
electric-light  plant  and  water-works  system,  to  cost  about  $46,000,  have 
been  recommended  by  C.  A.  Cable,  chief  engineer,  and  F.  T.  Nichols, 
construction  superintendent.  It  is  proposed  to  install  an  additional 
1500-kw  generating  unit,  direct-connected,  at  a  cost  of  about  $30,000, 
and  to  separate  the  water  and  electric  plants,  which  will  cost  about 
$16,000.  AX’.  B.  Kerby,  secretary,  has  been  authorized  to  ask  for  bids 
for  a  1500-kw  generating  unit. 
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MINNEAPOLIS,  MINN. — The  Council  has  engaged  Burns  &  McDon¬ 
nell,  engineers,  Scarritt  Building,  Kansas  City,  Mo.,  to  take  charge  of  the 
construction  of  the  proposed  municipal  electric-light  plant,  the  cost  of 
which  is  estimated  at  about  $15,000. 

RP'D  VVINll,  MINN. — The  Commercial  Club  is  interested  in  a  project 
to  install  an  ornamental  street-lighting  system  in  the  business  district. 
Negotiations  are  pending  with  the  Red  Wing  Gas  Lt.  &  Pwr.  Co.  for  fur¬ 
nishing  electricity  for  same. 

C.AMPBELL,  MO. — The  Campbell  Mill  &  Lt.  Co.  is  planning  to  in¬ 
crease  the  output  of  its  plant  to  300  k\v  soon  and  to  establish  a  24-hour 
service  beginning  June  1,  1912.  T.  R.  Hutchinson  is  presidsnt  and 
manager. 

C.^RTHAGE,  MO. — The  Board  of  Public  Works  is  considering  the 
<|uestion  of  installing  cluster  lamps  on  the  square. 

K.ANS.AS  CITY,  MO. — The  Kansas  City,  Clay  County  &  St.  Joseph 
Ry.  Co.  has  been  granted  permission  to  increase  its  capital  stock  from 
$720,000  to  $10,000,000.  The  company  is  building  an  electric  railway 
from  St.  Joseph  to  Kansas  City  and  from  Kansas  City  to  Excelsior 
Springs. 

SllEl.BlN.A,  MO. — Plans  are  being  considered  for  the  erection  of  a 
transmission  line  from  the  municipal  plant  to  Shelbyville,  Mo.,  a  dis¬ 
tance  of  8  miles,  to  supply  electricity  to  that  town.  The  service  in 
Shelbyville  will  be  supplied  by  a  private  company.  E.  P.  Weaver  is 
superintendent. 

LEWISTOWN,  MONT. — The  Butte  El.  &■  Pwr.  Co.  contemplates 
the  erection  of  a  high-tension  transmission  line  from  Great  Falls  to 
Lewistown,  work  on  which  will  begin  about  July  1. 

MIN  DEN,  NEB. — The  question  of  organizing  a  company  to  install  a 
new  electric-light  plant  here  is  under  consideration. 

TRENTON,  NEB. — The  installation  of  an  electric-light  system  here 
is  under  consideration.  It  is  proposed  to  erect  a  transmission  line  from 
the  hydroelectric  power  plant  in  Palisade  to  Trenton  to  supply  elec¬ 
tricity  to  operate  the  system. 

•ASBURY  P.ARK,  N.  J. — .According  to  a  report  submitted  by  Blackwell 
&  Baldwin,  contracting  engineers.  New  York,  to  Engineer  Savage,  the 
municipal  electric  plant  located  at  the  water-works  could  be  made  to 
operate  satisfactorily  with  a  few  changes  and  additions,  the  cost  of  which 
is  estimated  at  $8,400. 

NEW.ARK,  N.  J. — Initial  steps  have  been  taken  by  the  municipal  light¬ 
ing  committee  for  establishing  a  municipal  electric-light  plant  by  adopting 
a  resolution  that  the  city  counsel  be  instructed  to  draft  a  bill  giving  the 
C  ommon  Council  the  right  to  organize  a  general  city  lighting  department. 

BROOKLYN,  N.  Y. — Bids  will  be  received  by  the  Park  Board  at  the 
office  of  the  Department  of  Parks,  .Arsenal  Building,  Fifth  Avenue  and 
Sixty-fourth  Street,  borough  of  Manhattan,  New  York,  until  Feb.  IS  for 
furnishing  materials  and  installing  complete  watchman's  night  lighting 
system,  outside  wiring,  including  the  installation  of  engine,  piping,  found¬ 
ation.  dynamo,  dynamo  leads,  switchboard,  wiring,  panelboards,  fixtures, 
etc.,  for  the  central  museum  of  the  Brooklyn  Institute  of  .Arts  and 
Sciences,  borough  of  Brooklyn.  Blank  forms  may  be  obtained  at  the 
office  of  the  Department  of  Parks,  borough  of  Brooklyn,  Litchfield  Man¬ 
sion,  Prospect  Park  West  and  Fifth  Street,  Prospect  Park,  Brooklyn, 
N.  Y.  Charles  B.  Stover  is  president  of  board. 

LITTLE  FALLS,  N.  Y.— The  Little  Falls  &  Johnstown  R.  R.  Co. 
has  applied  to  the  Public  Service  Commission  for  permission  to  construct 
an  electric  railway,  28  miles  in  length,  in  Fulton,  Montgomery  ami 
Herkimer  Counties. 

NI.AG.AR.A  F.ALLS,  N.  Y. — It  has  been  decided  to  replace  the  incan¬ 
descent  lamps  with  arc  lamps  at  the  north  and  south  ends  of  Main 
Street.  -Arc  lamps  will  also  he  erected  on  other  streets. 

PINE  PL.AINS,  N.  Y. — The  Town  Board  has  granted  the  Red  Hook 
Lt.,  Ht.  &  Pwr.  Co.,  of  Red  Hook,  a  franchise  to  install  and  operate 
an  electric  system  here. 

POTSD.AM,  N.  Y. — The  Northern  Pwr.  Co.  is  contemplating  extending 
its  transmission  lines  from  Flackville  to  Lisbon  Center. 

SCOTI.A,  N.  Y. — The  Board  of  Trustees  will  submit  the  proposition 
to  change  the  present  contract  for  street  lighting  with  the  Schenectady 
IBg.  Co.  to  provide  for  the  installation  of  a  new  system.  It  is  pro¬ 
posed  to  erect  ornamental  brackets  and  to  replace  the  l6-cp  incan¬ 
descent  lamps  with  tungsten  lamps  of  32  and  40  cp. 

.ANDREWS,  N.  C. — The  Council  is  contemplating  the  construction 
of  a  large  hydroelectric  plant  to  supply  electricity  for  lamps  and  motors 
for  the  city  and  also  for  manufacturing  purposes.  For  further  infor¬ 
mation  address  J.  Q.  Barker. 

DILLSBORO,  N.  C. — The  Dillsboro  &  Sylva  El.  Lt.  Co.  is  planning 
to  install  a  50-kw  generator  and  waterwheel  on  the  Tuckaseigee  River 
in  Dillsboro  within  the  next  few  months. 

KERNERSVILLE.  N.  C. — The  Council  contemplates  submitting  the 
proposition  to  issue  $5,000  in  bonds  for  the  construction  of  an  electric- 
light  plant  to  a  vote. 

LOUISBURG,  N.  C. — The  rebuilding  of  the  pole  line  in  connection 
with  the  municipal  electric-light  plant  is  under  consideration.  Robert 
C.  Beck  is  superintendent. 

AKRON,  OHIO. — The  Northern  Ohio  Trac.  &  Lt.  Co.  has  petitioned 
the  Public  Service  Commission  for  permission  to  issue  $2,000,000  in 
new  capital  stock,  the  proceeds  to  be  used  to  complete  its  power  plant 


at  Cuyahoga  Falls,  the  purchase  of  new  cars,  to  double-track  a  portion 
of  its  railway  and  for  the  construction  of  a  passenger  and  freight 
terminal  in  .Akron. 

CINCINN.ATI,  OHH). — The  street-lighting  committee  of  the  City 
Council  has  decided  to  recommend  the  boulevard  system  of  lighting  for 
the  section  of  the  city  bounded  by  Fourth  .Avenue,  Twelfth  Street, 
Central  .Avenue  and  Jlroadway.  The  system  may  be  also  installed  in 
some  section  in  Walnut  IhliV  V 

COSHOCTON,  OHIO. —  Bro i  •  Co.,  of  Scranton,  Pa.,  have  pur¬ 
chased  the  contrnlli.ug  interest  in  the  Coshocton  Lt.  &  Htg.  Co.,  of 
this  city.  W.  A.  Himebaugh  is  president  of  the  Coshocton  company. 

ELYRI.A,  OHIO. — The  Elyria  Milling  &  Pwr.  Co.  is  planning  to 
double  the  output  of  its  plant  this  year.  J.  E.  Murbach  is  treasurer 
and  manager. 

LODI,  OHIO. — C.  L.  V.  Williams,  owner  of  the  local  electric-light 
plant,  is  contemplating  changing  one  of  the  steam-driven  units  for  a 
gas-engine  unit. 

OXFORD,  OHIO. — The  installation  of  an  additional  300-hp  Brownell 
hoiler  in  the  municipal  electric-light  plant  in  the  near  future  is  under 
consideration.  IL  S.  Smith  is  president  of  board. 

S.ALE.M,  OHIO. — The  City  Council  has  instructed  D.  11.  Runnnell, 
service  director,  to  prepare  plans  and  estimates  for  the  installation  of 
an  incandescent  and  arc-lamp  distributing  system  and  a  generating  plant. 

EL  RENO,  OKLA. — The  El  Reno  Gas  &  El.  Co.  contemplates  ex¬ 
tending  its  transmission  lines  to  Darlington,  Fort  Reno  and  Yukon. 
11.  H.  Stephens  i6  manager. 

WAGONER,  OKL.A. — Bonds  have  been  voted  for  the  construction 
of  a  municipal  eUctric  plant  complete,  equipment  for  which  will  be 
purchased  within  30  days.  The  plans  call  for  one  150-kva  and  one 
200-kva  generator  direct-connected  to  Corliss  engines.  R.  R.  Harrison 
is  commissioner. 

FALLS  CITA',  ORE. — The  generator  at  the  plant  of  the  Falls  City 
El.  Lt.  &  Pwr.  Co.  was  wrecked  recently.  .\  new  dynamo  will  be 
necessary.  W.  E.  Newson  is  president. 

GERV.AIS,  ORE. — The  Board  of  City  Trustees  is  considering  the 
question  of  establishing  an,  electric-light  system  in  Gervais. 

HUNTINGTON,  ORE. — The  City  Council  has  granted  the  Oregon- 
Idaho  Lt.  &  Pwr.  Co.  a  franchise  to  construct  and  operate  an  electric-light 
and  power  plant  here. 

PORTL.AND,  ORE. — The  Mount  Hood  Ry.  &  Pwr.  Co.  is  making  ))repa- 
rations  to  install  its  own  telephone  system  in  connection  with  its  plants 
and  offices. 

WOODVTLLE,  ORE. — The  City  Council  has  awarded  a  contract  to 
the  Rogue  River  El.  Co.  for  the  installation  of  an  electric  light  and 
power  system  in  Woodville. 

P.ANAM.A. — Sealed  proposals  will  be  received  at  the  office  of  the 
general  purchasing  officer.  Isthmian  Canal  Commission,  Washington, 
D.  C.,  until  March  8  for  furnishing  motors,  centrifugal  pumps,  float 
switches  and  pump  motor  starters  for  the  canal  locks  and  spillways. 
Blanks  and  general  information  relating  to  this  circular  (No.  681) 
may  be  obtained  from  the  above  office  or  the  offices  of  the  assistant  pur¬ 
chasing  agents,  24  State  Street,  New  A'ork,  N.  Y.;  614  Whitney-Central 
Building,  New  Grleans,  La.,  and  1086  North  Point  Street,  San  Fran 
cisco.  Cal.  Major  F.  C.  Boggs  is  general  purchasing  officer. 

CONEM.AUGH,  PA. — .A  number  of  improvements  are  contemplated  to 
the  municipal  electric-light  plant,  work  on  which  will  begin  early  in  the 
spring.  William  F.  .-Albright  is  superintendent. 

JOHNSTOWN,  P.A. — The  organization  of  a  stock  company  for  the 
purpose  of  establishing  an  electric-light  plant  in  the  Eighth  Ward  is  un¬ 
der  consideration.  It  is  proposed  to  erect  the  plant  on  the  present  site 
of  the  Dell  livery,  which  is  adjacent  to  a  coal  mine. 

PHIL.ADELPHI.A,  P.A. — Plans  have  been  prepared  by  George  &  Borst 
for  the  installation  of  a  power  plant  at  the  St.  Vincent’s  Home,  at  Seven¬ 
teenth  Street  and  Woodlawn  .-Avenue. 

PITTSBURGH,  P.A. — .A  committee  has  been  appointed  by  Mayor 
Graves  to  confer  with  the  Chamber  of  Commerce  for  the  purpose  of  con¬ 
sidering  plans  for  the  installation  of  a  new  street-lighting  system  in  Pitts¬ 
burgh.  It  is  proposed  to  erect  eight  or  ten  ornamental  lamp  standards  in 
each  block  on  Broadway. 

PITTSBURGH,  P.A. — .An  ordinance  has  been  introduced  to  the  City 
Council  to  grant  the  Keystone  Lt.  Co.  a  franchise  to  supply  electricity 
for  lamps  and  motors  throughout  the  city.  The  ordinance  provides  for 
a  maximum  rate  of  8  cents  per  kw-hour  for  electricity  for  lamps  and  4 
cents  for  motors,  as  well  as  a  maximum  charge  of  $65  each  per  year 
for  arc  lamps.  The  city  is  given  the  privilege  of  purchasing  the  plant 
at  the  end  of  25  years  at  cost  plus  25  per  cent. 

SCR.ANTON,  P.A. — The  Scranton  El.  Co.  is  planning  to  install  one 
7500-kw,  60-cycle,  four-wire,  4000-2300-volt  General  Electric  generator, 
two  2000-kw  alternating-current,  synchronous  motors  and  a  750-kw 
direct-current  balancer  set.  D.  T.  Campbell  is  manager. 

YORK,  P.A. — .A  petition  has  been  presented  to  the  City  Council  asking 
that  the  proposition  to  issue  bonds  to  the  amount  of  $125,000  for  the 
erection  of  a  municipal  electric-light  and  heating  plant  and  water  plant  be 
submitted  to  a  vote. 

JOHNSON,  S.  C. — The  El.  Lt.  &  Fuel  Co.  is  installing  a  10-ton  ice 
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plant  in  connection  with  its  electric  plant.  F.  M.  Boyd  is  president 
and  manager. 

UNION,  S.  C. — Work  will  soon  begin  on  the  erection  of  a  trans¬ 
mission  line  to  the  city  pumiwng  station,  3  miles  distant.  R.  A.  Easter¬ 
ling  is  manager  of  the  municipal  electric-light  plant  and  water-works 
system. 

PUI..\SKI,  TENN. — Plans  are  being  prenared  for  rebuilding  the 
municipal  electric-light  »'liich  30,600  in  bonds  will  be  issued 

in  July.  The  proposed  work  f  the  installation  of  one  125-hp 

and  one  150-hp  medium-speed  automatic  eng.nt,  one  7S-kw  and  one 
100-kw,  2300-volt,  three-phase  generator.  When  the  plant  is  rebuilt  a 
24-hour  service  will  be  established.  C.  L.  Wheeler  is  managing  engineer. 

Sll Kr.BYVILI.E.  TENN. — The  Duck  River  Pwr.  Co.  has  increased 
its  capital  stock  from  $35,000  to  $100,000. 

SPARTA,  TENN. — The  A.  &  T.  Pwr.  Co.  contemplates  the  erection 
of  a  transmission  line  from  Cookeville  to  Sparta,  Tenn.  The  company, 
it  is  said,  would  like  to  correspond  with  hydraulic  and  electrical  engi¬ 
neers.  J.  R.  Tubb  is  president. 

OAKWOOD,  TE.X. — An  electric-light  plant  is  being  installed  here  by 
A.  J.  lloweth. 

ALPINE,  TEX. — The  Alpine  Lt.  &•  Pwr.  Co.  contemplates  making 
improvements  to  its  electric  plant.  J.  L.  Crawford  is  president. 

RRENH.XM,  TEX. — The  construction  of  an  electric  railway  between 
Brenham  and  La  Grange,  a  distance  of  30  miles,  is  under  consideration. 
Dr.  Samuel  F.  George,  of  Dayton.  Ohio,  is  interested. 

I'ORT  STOCKTON,  TEX. — 11.  IL  liutz  and  J.  M.  Odom  have  pur¬ 
chased  the  franchise  for  the  local  electric-light  system  from  Schraff  & 
Zarbock.  The  new  owners  will  complete  the  installation  of  the  electric 
plant  and  install  an  ice  plant. 

G.\L\'ESTON,  TEX. — Plans  are  being  considered  by  the  City  Com¬ 
missioners  for  improvements  to  the  street-lighting  system. 

OAKWOOD,  TEX. — A.  J.  Howeth  is  contemplating  the  installation 
of  an  electric-light  plant. 

RIVERIA,  TEX. — Contract  has  been  awarded  by  Theodore  F.  Kock 
to  S.  A.  Robertson,  San  Benito,  Tex.,  for  the  construction  of  an  inter- 
urban  railway  from  Rivcria  to  Riveria  Beach,  a  distance  of  10  miles. 

-MONTPELIER,  VT. — The  Consolidated  Ltg.  Co.  contemplates  the 
installation  of  an  additional  generator  with  a  rating  of  from  1500  kw 
to  2500  kw  in  the  power  house  at  Montpelier  and  raising  the  line  volt¬ 
age  to  20,000  volts  soon.  H.  D.  I-arrabee  is  manager. 

SPRINGFIELD,  VT. — The  John  T.  Slack  Corpn.  is  planning  to  dis¬ 
card  all  its  500-volt  direct-current  apparatus  soon  and  to  install  a 
750-kw  steam  turbine,  switchboard,  etc.  J.  Gardner  Merret  is  manager. 

SWANTON,  VT. — The  Village  Trustees  are  considering  improve¬ 
ments  to  the  present  street-lighting  system  or  the  installation  of  a  new 

system. 

MANASSAS,  VA. — A  movement  has  been  started  by  the  Manassas 
Business  League  for  the  installation  of  light,  water  and  sewer  systems 
here. 

BELLINGHAM,  WASH. — The  Board  of  City  Trustees  is  planning  for 
the  installation  of  a  cluster  street-lighting  system  on  Holly,  Bay  and 
Prospect  Streets. 

BRIDGEPORT,  W-XSIL — Application  has  been  made  to  the  City 
Council  by  J.  E.  Brayton,  Spokane,  Wash.,  for  an  electric-light  fran¬ 
chise  here. 

SK.XTTl.E,  W.-\SH. — At  the  city  election  to  be  held  in  March  the 
proposition  to  issue  $1,000,000  and  $640,000  in  bonds  for  additional  power 
sites  on  the  White  River  and  Lake  Cushman  respectively  will  be  submit¬ 
ted  to  the  voters.  The  bonds,  if  approved,  will  provide  funds  for  the 
purchase  of  the  sites  and  installation  of  the  power  plants.  Power  de¬ 
veloped  at  Lake  Cushman  will  be  utilized  for  power  purposes. 

SPOK.XNE,  WASH. — Wilbur  S.  Yearsley,  of  Spokane,  president  of 
the  International  Pwr.  Co.,  has  filed  notice  of  appropriation  of  200,000 
second-ft.  of  water  at  three  points  on  the  Pend  Oreille  River  between 
the  international  boundary  and  Metaline  Falls,  Wash.,  covering  a  distance 
of  9  miles.  The  water  is  to  be  used  for  the  development  of  electrical 
power  for  manufacturing  purposes  and  irrigation.  A  dam  and  power  plant 
will  be  erected  at  each  of  the  three  points. 

BLUEFIELD,  W.  V.\. — The  Appalachian  Pwr.  Co.  has  awarded 
a  contract  to  C.  W.  Hancock  &  Sons,  of  Lynchburg,  Va.,  to  erect 
substation  buildings  at  Bluefield  and  Switchback,  W.  Va.,  to  cost  about 
$100,000.  H.  M.  Byllesby  &  Co.,  of  Chicago,  Ill.,  are  engineers  and 
managers;  Samuel  Kahn,  of  Bluefield,  is  general  manager. 

KENOVA,  W.  VA. — Improvements  are  contemplated  to  the  local 
plant  of  the  Ohio  River  El.  Ry.  Co.,  including  the  installation  of  con¬ 
densing  apparatus  for  one  1500-kw  and  one  2000-kw  steam  turbine, 
ntary  dry-air  vacuum  pump  and  100-hp  centrifugal  pump,  for  which  con¬ 
tracts  have  been  placed. 

WHEELING,  W.  V.\.-,— The  Wheeling  Trac.  Co.  has  decided  to  make 
improvements  to  the  power  plant  in  South  Wheeling,  erect  a  new  repair 
shop  on  the  island,  a  new  carhouse  at  Glenova,  and  add  from  20  to  25 
modern  double-truck  cars,  which  will  involve  an  expenditure  of  about 
$1,000,000.  T.  H.  Conderman  is  president  and  (i.  O.  Nagle  general  man¬ 
ager. 

GR  \ND  R.'M’IDS,  WIS. — The  Consolidated  Wtr.  Pwr.  &■  Paper  Co. 


has  purchased  the  property  of  the  Grand  Rapids  Pulp  &  Paper  Co., 
located  on  the  Wisconsin  River,  4  miles  above  Grand  Rapids.  The 
erection  of  a  transmission  line  to  connect  the  two  plants  is  contem¬ 
plated.  C.  L.  Hayward  is  chief  engineer. 

JEFFERSON,  WIS. — The  Council  has  decided  to  double  the  output 
of  the  municipal  electric-light  plant,  for  which  funds  have  l)een  appro¬ 
priated. 

LANCASTER,  WIS. — Plans  are  being  prepared  by  the  Lancaster  El. 
Lt.  Co.  to  install  a  larger  dynamo  and  engine  so  as  to  enable  it  to  estab¬ 
lish  a  day  service  for  lamps  and  motors.  J.  G.  Harshberger  is  vice- 
president. 

MILW.XUKEE,  WIS. — Plans  are  being  prepared  by  the  Bureau  of 
Bridges  and  Buildings  for  the  erection  of  a  heating  plant,  lighting 
plant  and  garage  for  the  Isolated  Hospital,  to  cost  about  $25,000. 

NEEN.MI,  WIS. — The  installation  of  an  ornamental  street-lighting 
system  in  the  business  district  is  under  consideration. 

NORWALK,  WIS. — Steps  have  been  taken  toward  establishing  an  elec¬ 
tric-light  plant  in  Norwalk.  Sufficient  stock  has  been  sold  and  a  com¬ 
mittee  appointed  to  investigate  other  plants  for  the  purpose  of  determin¬ 
ing  on  plans  for  the  proposed  plant. 

LETHBRIDGE,  ALT.A.,  CAN. — Bids  will  be  received  until  Feb.  15 
for  the  construction  of  an  extension  to  power  house  of  the  municipal 
electric  plant.  Plans  and  specifications  may  be  obtained  from  A.  Reid, 
general  superintendent. 

PORTAGE  LA  PRAIRIE,  MAN.,  CAN. — Plans  are  being  considered 
for  the  installation  of  a  new  lighting  system  in  the  residential  districts  of 
the  city  in  the  spring.  It  is  proposed  to  replace  the  present  arc  lamps 
with  tungsten  lamps. 

AYR,  ONT.,  C.\N. — John  A.  Clark,  owner  of  the  local  electric-light 
plant,  contemplates  installing  a  larger  generator  and  will  probably  sell 
the  plant  to  the  municipality  of  Ayr,  owing  to  the  hydroelectric  project. 

B.XNCROFT,  ONT.,  CAN. — The  local  electric-light  plant  was  de¬ 
stroyed  by  fire  on  Jan.  25. 

BAYFIELD,  ONT.,  CAN. — ^The  ratepayers  have  voted  in  favor  of  the 
by-law  to  enter  into  a  contract  with  the  Hydro-Electric  Commission  for 
hydroelectric  power. 

BRANTFORD,  ONT.,  CAN. — The  City  Council  has  decided  to  ask 
that  estimates  be  prepared  for  the  submission  of  a  hydroelectric  by-law 
to  the  ratepayers.  Fmgineer  Sothman  advised  the  city  to  apply  for 
2000  hp.  It  is  estimated  that  about  $75,000  will  be  required  to  install 
the  system. 

GALT,  ONT.,  C.-\N. — ^The  city  of  Galt  is  contemplating  the  installation 
of  a  250-kva,  2200-volt  synchronous  motor  at  the  water-works  station  for 
which  tenders  will  soon  be  called.  J.  H.  Radford  is  chairman  of  the 
water-works  commission. 

HAMILTON,  ONT.,  CAN. — The  Hamilton,  Grimsby  &  Beamsville  Ry. 
Co.  is  planning  to  extend  its  railway  to  Beamsville,  for  which  right-of- 
way  has  been  secured  between  Beamsville  and  St.  Catharines. 

H.XMILTON,  ONT.,  C.\N. — The  Wentworth  County  Council  has 
adopted  a  resolution  to  secure  estimates  and  plans  for  securing  elec¬ 
tricity  for  lami^  and  motors  for  the  county  from  the  Hydro-Electric 
Commission. 

LONDON,  ONT.,  CAN. — The  Lake  Erie  Coal  Co.  has  submitted  a 
proposition  to  the  civic  board  controlling  the  London  &  Port  Stanley 
Railroad  offering  to  equip  the  railway  for  electrical  oiieration.  The  com¬ 
pany  proposes  a  lease  of  the  railway  of  from  20  to  25  years,  for  which 
it  'will  pay  a  rental  of  $15,000  per  year.  The  cost  of  the  work  is  esti¬ 
mated  at  from  $350,000  to  $400,000. 

MOUNT  FOREST,  ONT.,  CAN. — During  the  present  year  a  new 
100-kw,  133-cycle,  1100-volt  generator  will  be  purchased  for  the  munici¬ 
pal  electric-light  plant.  John  Morris  is  superintendent. 

NIAGAR.X  F.XLLS,  ONT.,  CAN. — The  Electrical  Development  Co.  of 
Ontario  has  awarded  the  contract  for  extension  to  its  power  house 
to  Page  &  Co.,  of  Toronto.  The  new  addition  will  cost  between  $200,000 
and  $300,000. 

OWEN  SOUND,  ONT.,  CAN. — ^The  installation  of  a  500-kw  low-pres¬ 
sure  steam  turbine  in  the  municipal  electric-light  and  power  plant  is 
under  consideration.  J.  R.  McLinden  is  manager. 

TILSONBURG,  ONT.,  CAN. — The  Tillsonburg  Hydro-Electric  Com¬ 
mission  contemplates  extending  its  transmission  lines  some  distance  in 
the  country  in  the  spring  to  supply  electricity  to  the  farmers.  A.  M. 
Avery  is  superintendent. 

TORONTO  JUNCTION,  ONT..  CAN.— The  Toronto  Suburban  Ry.  Co. 
is  planning  to  build  an  extension  from  Weston  to  Woodbridge,  a  distance 
of  8  miles. 

TWEED,  ONT.,  C.\N. — The  property  of  the  Tweed  El.  I  t.  &  Pwr. 
Co.  has  been  purchased  by  the  Tweed  El.  Lt.  &  Pwr.  Co.,  Lt<l.,  which 
is  controlled  by  the  Electric  Pwr.  Co.,  of  Toronto.  Extensions  and  im¬ 
provements  will  be  made  in  the  spring. 

WOt^DSTOCK,  ONT.,  CAN. — The  present  street  arc  lamps  are  to  be 
gradually  replaced  with  scries  tungsten  lamps  and  the  system  is  to  be 
changed  over  to  25  cycles  when  the  arc  lamps  have  been  discarded. 
About  50  iron  lamp  standards  carrying  five  lamps  each  will  be  erected 
on  the  business  streets  as  soon  as  the  weather  will  i)ermit.  J.  G. 
Archibald  is  manager  and  chief  engineer. 
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CHAMBLY  CANTON,  QUE.,  CAN. — Plans  are  being  considered  by 
Willetts,  Ltd.,  which  operates  the  local  electric-light  plant,  for  extending 
its  transmission  lines  into  the  farming  districts,  a  distance  of  4  miles, 
next  spring,  to  supply  electricity  for  lamps  and  motors.  The  mills  of 
the  company  were  destroyed  by  fire  on  Dec.  12,  1911,  and  as  yet  it 
has  not  decided  whether  to  rebuild  or  not.  H.  B.  Simons  is  manager 
of  the  electrical  department. 

CO.XTICOOK,  QUE.,  C.\N. — Plans  are  being  considered  for  the  pur¬ 
chase  of  a  2S0-kw,  three-phase,  60-cycle,  2300-volt  generator  for  direct 
connection  to  a  pair  of  Morgan  Smith  water  turbines  of  320  hp,  which 
are  now  being  installed.  E.  E.  Akhurst  is  manager. 

MONTREAL,  QJJE.,  C.AN. — Plans  are  being  prepared  by  the  Elec¬ 
trical  Commission  for  a  municipal  conduit  system  so  as  to  place  all 
wires  underground.  Walter  J.  Jones  is  engineer. 

■MONTREAL,  QUE.,  C.\N. — The  Montreal  &  Southern  Counties  Ry. 
Co.  is  contemplating  the  construction  of  a  new  substation  in  the  near 
future.  The  company  is  also  planning  to  construct  about  200  miles  of 
track  and  to  equip  the  old  Granby  &  Waterloo  Railway,  a  steam  road 
45  miles  long,  for  electrical  operation. 

QUEBEC,  QUE.,  CAN. — The  city  officials  have  signed  the  contract 
by  which  the  Dorchester  El.  Lt.  Co.  will  light  the  streets  of  the  city. 
The  company  agrees  to  supply  electricity  for  lamps  at  7  cents  per  kw- 
hour.  Work  will  begin  at  once  on  construction  of  the  plant. 

SASKATOON,  S.'XSK.,  C-\N. — Plans  for  the  installation  of  350  lamp 
standards,  carrying  five  tungsten  lamps  each,  submitted  by  G.  Sang- 
ster,  electrical  superintendent,  have  been  accepted  by  the  City  Council. 

WEYBURN,  SASK.,  CAN. — The  provincial  government  is  planning 
to  erect  a  new  central  exchange  here  with  switchboard  to  accommodate 
1000  telephones  this  spring. 

PACHUCA,  HIDALGO,  MEX.— The  Pachuca  Lt.,  Pwr.  &  Ry.  Co.  is 
preparing  plans  for  the  construction  of  an  irrigation  system  to  irrigate 
more  than  50,000  acres  of  land  in  the  territory  around  Tula,  .'Xctopan 
and  Ixmiquilpan.  It  is  proposed  to  build  a  reservoir  with  a  capacity  of 
75,000,000  cu.  meters  of  water.  The  main  canal  will  be  62  miles  long. 

TAMPICO,  TAMAULIPAS,  MEX.— The  two  electric-light  plants  and 
the  street  railway  system  have  been  consolidated  under  the  name  of  the 
Tampico  El.  Co.  The  new  company  is  planning  to  install  an  entirely 
new  plant  and  will  convert  the  street-car  line  into  an  electric  traction 
system  and  extend  the  railway  to  La  Barra  and  to  several  other  nearby 
towns. 


New  Industrial  Companies. 


THE  APOLLO  ELECTRIC  MUSICAL  COMPANY,  of  Chicago,  HI., 
has  been  incorporated  with  a  capital  stock  of  $10,000  by  William  Trimpe, 
.Arthur  C.  Marriott  and  Norman  Prince  to  manufacture  and  operate 
electric  pianos  and  other  musical  instruments. 

THE  CENTRAL  LIGHTING  FIXTURE  COMP.ANY,  of  Chicago,  Ill., 
has  been  chartered  with  a  capital  stock  of  $3,000  to  manufacture  and  deal 
in  electric  and  gas-lighting  fixtures.  The  incorporators  are:  Jacob  E. 
Rosenfield,  Edgar  A.  Wangershein  and  Sydney  Stein. 

THE  INTERNATIONAL  AUTOMATIC  TELEPHONE  CO.MPANY, 
of  Springfield,  Ohio,  has  been  incorporated  with  a  capital  stock  of  $3,000 
for  the  purpose  of  manufacturing,  using  and  leasing  telephone  ma¬ 
chinery  and  equipment.  The  incorporators  are;  William  H.  Bruce,  Jr., 
Finley  O.  Cummings,  H.  C.  Bruce,  Henry  C.  Wiseman  and  Paul  C. 
Martin. 

THE  MOSS  S.XTTERLEE  ELECTRICAL  RAILXV^AY  &  SUPPLY 
COMP.ANY,  of  Kansas  City,  Mo.,  has  been  incorporated  with  a  capital 
stock  of  $5,000  by  William  B.  Satterlee,  Benton  C.  Moss  and  Jay  Richard¬ 
son. 

THE  OKLAHOMA  MODERN  ELECTRICAL  SUPPLY  COMPANY, 
of  Canadian,  Okla.,  has  been  incorporated  with  a  capital  stock  of  $25,000 
by  F.  G.  Gillock,  W.  E.  Crowder,  E.  C.  Brice,  XV.  R.  Alexander  and 
H.  N.  Ames. 

THE  PROJECTOGRAPII  COMPANY,  of  Springfield,  Ohio,  has  been 
chartered  with  a  capital  stock  of  $10,000  for  the  purpose  of  dealing  in 
electrical  devices  by  E.  E.  XX'haley  and  others. 

THE  UNION  ELECTRIC  WELDING  COMPANY,  of  Toledo,  Ohio, 
has  been  incorporated  with  a  capital  stock  of  $20,000  by  1.  J.  Urschelland 
and  others. 


New  Incorporations. 


MONTGOMERX',  .XL.X. — ^The  Central  .Alabama  Pwr.  Co.  has  been 
incorpdrated  with  a  capital  stock  of  $10,000  for  the  purpose  of  gen¬ 
erating  electricity  either  by  steam  or  water-power  for  all  purposes 
and  in  any  part  of  the  State.  The  officers  are:  H.  Horne,  of  Macon, 
Ga.,  president;  XV.  H.  Taylor,  of  Montgomery,  Ala.,  vice-president; 
S.  E.  Patton,  of  Macon,  Ga.,  secretary,  and  Julius  Horne,  of  Milledge- 
ville,  Ga.,  treasurer. 

LOS  ANGELES,  CAL. — The  XX'atle-Gough  El.  Co.  has  Iteen  incor¬ 
porated  with  a  capital  stock  of  $10,000  by  K.  L.  XX'ade,  P.  G.  Gough 
and  E.  E.  Kelly. 


WALDEN,  COL. — The  Kelly  Lake  Irrig.  &  Pwr.  Co.  has  been  in¬ 
corporated  for  the  purpose  of  acquiring  water  rights  for  irrigation 
and  power  purposes,  to  build  ditches,  canals,  reservoirs  and  to  build  a 
hydoelectric  power  plant  and  erect  transmission  lines  for  the  distribu¬ 
tion  of  electricity.  The  company  is  capitalized  at  $250,000  and  the 
officers  are:  A.  A.  Hunter,  president;  .Montie  Blevins,  vice-president; 
Charles  L.  P.  Wiscom,  secretary,  and  M.  M.  Ketchum,  treasurer. 

EL  PASO,  ILL. — ^The  El  Paso  El.  Lt.  &  Pwr.  Co*  has  been  incor¬ 
porated  with  a  capital  stock  of  $10,000  by  Herman  Gray,  Elmer  H.  and 
H.  M.  Gray. 

GILMAN,  ILL. — The  Central  Illinois  Utilities  Co.  has  been  incorpo¬ 
rated  to  operate  heat,  light  and  power  plants.  The  company  is  capitalized 
at  $325,000  and  the  incorporators  are;  Harry  J.  Frith,  H.  A.  Foster, 
R.  C.  Allen,  all  of  XX'atscka,  Ill. 

VXTLLIAMSFIELD,  ILL.— The  Williamsfield  El.  Lt.  &  Pwr.  Co.  has 
been  incorporated  with  a  capital  stock  of  $2,500,  to  generate  and  sell 
electricity  for  lamps  and  motors.  The  incorporators  are;  E.  J.  I.e 
Hew,  M.  A.  Le  Hew  and  William  J.  Sharp. 

ELNORA,  IND. — The  Elnora  El.  Co.  has  been  incorporated  with  a 
capital  stock  of  $3,000  by  Henry  H.  Beever,  Thomas  Nugent,  Jonas  E. 
Pershing,  James  Courtney  and  XX’illis  H.  Black. 

MADISON,  IND. — The  Madison  Lt.  &  Fuel  Co.  has  been  incorporated 
with  a  capital  stock  of  $150,000  by  Earl  F.  Potter,  Willard  C.  Bevine 
and  Henry  L.  Hanley.  Tbe  company  prbposes  to  take  over  the  plant 
of  the  Madison  Ltg.  Co.,  or  construct  a  new  plant  to  generate  both 
electricity  and  gas  for  lamps,  heat  and  motors  in  Madison  and  vicinity. 

RISING  SUN,  IND. — The  Indiana  &  Ohio  Southern  Interurban  R.  R. 
Co.  has  been  chartered  with  a  capital  stock  of  $150,000  to  build  an  elec¬ 
tric  railway  from  Rising  Sun  to  .Aurora,  a  distance  of  9'/i  miles. 

CATLETTSBURG,  KY. — The  Big  Sandy  El.  Co.  has  been  granted  a 
charier  with  a  capital  stock  of  $5,000.  The  incorporators  are  C.  W.  Poling, 
F.  F.  Fisher  and  S.  B.  Warnock. 


Trade  Publications. 

IGNITION  RECORDS.— C.  F.  Splitdorf,  New  York  City,  has  issued  a 
brochure  containing  a  resume  of  the  performances  of  engines  equipped 
with  his  ignition  apparatus  in  competition  on  road,  hill  and  track  which 
forms  a  useful  reference  work  of  motor  racing  performances  in  general 
and  the  1911  season  in  particular. 

AUTO-TRANSFORMERS. — The  Westinghouse  Electric  &  Manufac¬ 
turing  Company  has  issued  Folder  No.  4222,  on  so-called  “economy” 
coils  for  tungsten  display  lighting.  These  coils  are  used  for  reducing 
the  lighting  voltage  on  110  volts  or  220  volts  to  that  suitable  for  tungsten 
sign  lamps,  thus  enabling  advantage  to  be  taken  of  the  higher  efficiency 
lamps  for  use  on  signs  and  display  lighting. 

WATERPROOF  FLOOR  OUTLETS.— Bulletin  “E,”  published  by  the 
Steel  City  Electric  Company,  Pittsburgh,  Pa.,  describes  in  detail  the  Full- 
man  adjustable,  watertight  floor  outlet,  as  well  as  illustrating  various  appli¬ 
cations  of  the  device.  Accompanying  the  bulletin  is  a  partial  list  of 
buildings  equipped  with  these  outlets,  which  possess  the  characteristic  of 
being  not  only  water-tight  but  automatically  adjustable  for  leveling  and 
height. 

LIGHTING  OF  OFFICES,  BANKS  AND  PUBLIC  BUILDINGS.— 
Bulletin  No.  4907,  recently  issued  by  the  General  Electric  Company,  con¬ 
tains  interesting  data  relative  to  the  lighting  of  offices,  banks  and  public 
buildings  by  General  Electric  Edison  Mazda  lamps.  In  this  connection 
are  shown  illustrations  of  numerous  buildings  lighted  with  these  lamps 
and  data  are  included  giving  the  number  and  sizes  of  the  lamps  in  each 
installation.  The  publication  also  contains  a  history  of  the  development 
of  the  incandescent  lamp  and  other  information  of  interest  to  the  con¬ 
sumer  of  energy  for  lighting  purposes. 

MOTOR  EQUIPMENTS  FOR  PRINTING  MACHINERY.— Bulletin 
No.  237  issued  by  the  Sprague  Electric  XVorks  of  the  General  Electric 
Company,  New  York  City,  is  a  most  complete  publication  containing  de¬ 
scriptions  of  direct-current  and  alternating-current  motor  equipments  for 
printing  and  allied  trades  and  showing  over  100  applications  of  electric 
drive.  In  addition  to  the  motor  equipments  space  is  devoted  to  the  Sprague 
generators  and  switchboards  for  light  and  power  work,  electric  hoi.sts  for 
conveying  rolls  of  paper  to  presses,  ventilating  outfits  and  conduit  for 
electric  wiring.  A  long  list  of  installations  arranged  alphabetically  by 
states,  cities  and  concerns  is  .appended. 


Business  Notes. 


THE  AR.XIORDUCT  MANUFACTURING  COMPANY,  LTD.,  of  Far- 
ringdon  .Avenue,  London,  has  issued  a  new  list  of  “Gral”  metallic-filament 
lamps  and  lamp  fixtures.  These  lamps  are  made  under  the  “colloid-tung¬ 
sten”  and  other  patents.  The  list  includes  a  large  range  of  candle-powers 
and  of  voltages  up  to  260  volts.  A  number  of  the  latest  type  Holophane 
reflectors  are  shown,  and  also  “Gral”  auto-transformers. 

THE  MOLONEY  ELECTRIC  COMPANY,  St  Louis,  Mo.,  through 
its  Chicago  office,  has  been  awarded  the  contract  for  furnishing  the 
transformer  equipment  of  the  new  Chicago  Municipal  Tuberculosis 
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Sanitarium,  of  which  mention  was  made  on  page  1421,  Electrical  World, 
Dec.  9.  The  initial  order  comprises  three  100-kw  transformers  stepping 
down  from  12,000  to  440  volts,  three  30-kw,  440-220-volt  distributing 
transformers,  and  nine  7.S-kw.  440-220-1 10-volt  units.  The  new  tubercu¬ 
losis  sanitarium  when  completed  will  use  Sanitary  District  energy, 
delivered  at  12,000  volts. 

THE  BRIMSDOVVN  LAMP  WORKS,  LTD.,  have  erected  an  extensive 
range  of  commodious,  modern  buildings  at  Brimsdown,  Middlesex,  a  small 
town  about  10  miles  from  London,  covering  an  area  of  about  five  acres 
and  consisting  of  spacious  workshops  for  every  stage  of  metallic-filament 
lamp  manufacture,  including  a  well-equipped  laboratory  and  filament  fac¬ 
tory.  The  Brimsdown  lamp  was  one  of  the  first  to  be  made  in  England-under 
Dr.  Kuzel's  colloid-tungsten  and  improved  patents,  but  the  works  are  now 
experimenting  with  a  drawn-tungsten-filament  lamp,  from  which  much  is 
expected.  The  lamps  are  made  in  all  the  usual  voltages  and  candle-powers, 
bayonet  or  screw  cap,  round  or  straight-sided  bulb,  and  can  be  used  in 
any  position  on  any  commercial  circuit. 

H.  \V.  JOHNS-MANVILLE  COMPANY  SOLE  SELLING  AGENTS 
FOR  I.  P.  FRINK  REFLECTORS  AND  ILLUMINATING  SPECIAL¬ 
TIES. — The  H.  W.  Johns-Manville  Company,  already  well  known  in  the 
lighting  field  by  reason  of  its  J-M  I.inolite  system  of  illumination,  has 


acquired  the  sole  selling  agency  for  the  entire  products  of  I.  P.  Frink. 
“Frink”  reflectors  and  fixtures  are  standard  with  the  lighting  trade  and 
consumers  throughout  the  country,  .  and  the  Frink  company  has  been 
a  strong  factor  in  the  field  of  illumination  for  the  past  fifty  years.  An 
engineering  department  will  be  maintained  along  extensive  lines,  which 
will  maintain  a  corps  of  engineers  throughout  the  United  States  and 
Canada  and  be  equipped  to  place  data  and  recommendations  in  the 
hands  of  all  interested  in  any  subject  pertaining  to  illumination. 

THE  McGRAW'-HILL  BOOK  COMPANY  announces  the  completion  of 
arrangements  for  the  sales  agency  of  the  technical  books  of  the  Railway 
Age  Gacette,  American  Engineer  and  Signal  Engineer.  This  makes  the 
McGraw-Hill  Book  Company  publishers  and  distributors  of  books  for  the 
three  journals,  but  it  does  not  affect  the  publicatioii  of  the  papers  them¬ 
selves  in  any  way.  With  the  addition  of  these  three  papers  in  the  rail¬ 
road  field,  the  McGraw-Hill  Book  Company  now  publishes  books  for  the 
twelve  leading  .American  engineering  papers  in  the  fields  of  civil,  mechani¬ 
cal  and  electrical  engineering,  electric  and  steam  railroading,  machine 
tools,  mining,  metallurgy,  chemical  engineering,  etc.  The  papers  now 
represented  are  .American  Machinist,  Engineering  News,  Electrical  World 
Railway-.dge  Gazette,  Electric  Railway  Journal,  Pozver,  Engineerinc 
Record,  Engineering  and  Mining  Journal,  Coal  Age,  Metallurgical  and 
Chemical  Engineering,  American  Engineer  and  Signal  Engineer. 
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I  Prepared  by  Robert  Starr  Allyn,  16  Exchange  Place,  New  York.] 
1,015,768.  AUTOMATIC  TELEPHONE  CIRCUIT  AND  REPE.VfER; 
C.  .\dams-Randall.  New  York,  N.  Y.  .App.  filed  March  13,  1911. 
To  adapt  the  repeater  to  ordinary  telephone  exchanges. 

1,015,769.  TELEPHONE  CIRCUIT  AND  REPE.ATING  APPAR.ATUS; 
C.  .Adams-Randall,  New  Y^ork,  N.  Y.  .\pp.  filed  March  13,  1911. 
.Manual  cut-in  for  toll  lines. 

1,015.770.  .MULTIPLE  REPEATING  TELEPHONE  SYSTEM;  C. 
•Adams-Randall,  New  York,  N.  Y.  App.  filed  March  13,  1911. 
Mechanical  and  manual  main-line  and  local  circuit  switcher. 

1,015,778.  AUTOM.ATIC  ELECTRICAL  SIGNALING  .APPAR.ATUS 
l-OR  R.AILW.-AA'S ;  R.  P.  Brousson,  London,  England.  App.  filed 
April  21,  1911.  Sectional  block  system  with  normally  clear  signals. 
1,015,787.  .M.AGNET-.XCTUATED  DEVICE;  D.  IL  Darrin,  New  York, 
.N.  V.  .App.  filed  Nov.  14,  1906.  Solenoid  with  two  operative  posi¬ 
tions. 

1,015,789.  FI  RE-.AL.-\RM  SA’STEM;  D.  G.  Dee,  Rochester,  N.  Y.  .App. 
filed  .-April  20,  1911.  Manual  and  automatic  signal  on  a  telephone 
circuit. 

1,015.809.  CABLE  CLAMP  FOR  ELECTRIC  ELEA'.ATOR  CIRCUIT- 
BRE.AKER.S;  A.  H.  Lowe.  St.  Louis,  Mo.  .App.  filed  Nov.  12,  1909. 
To  prevent  wear  and  displacement. 

1,015,863.  APPARATUS  FOR  GALVANIZING  METAL  TUBES, 
RODS  A^'D  THE  LIKE;  F.  AA'erth,  .Milan,  Italy.  .A|)p.  filed  July  21, 
1910.  Chains  for  carrying  the  articles  into  and  out  of  the  electrolyte. 
1,015,869.  MECHANICAL  MOVEMENT;  T.  A.  C.  Both.  New  York. 

N.  Y.  -Aiip.  filed  Oct.  10,  1910.  Push-button  i>endent  socket  switch. 
1.015,881.  MEANS  F(»R  THE  TRANSMISSION  OF  ENERGY  BY 
ELbX'TROM.AGN ETIC  W'.AA’F.S;  R.  S.  Fessenden,  AA'ashington,  1). 
C.  .App.  filed  Dec.  19,  1906.  Transmitting  sound,  writings  and  pic¬ 
tures  simultaneously. 

1,015,891.  PROCESS  OF  SEPARATING  GLUTAMIC  .ACID  AND 
OTHER  PRODUCTS  OF  HYDROLYSIS  OF  ALBU.AIINOUS  SUB- 
ST.ANt  ES  FROM  ONE  ANOTHER  BY  ELEC  TROLYSIS;  K. 
Ikeda  and  S.  Suzuki,  Tokyo,  Ja|)an.  .A|)p.  filed  May  2.  1911.  Glyce¬ 
rine  obtained  from  the  soya  bean  is  digested  with  suli)huric  acid  to 
form  the  base. 

1,015.901.  ELECTRICALLY  OPER  ATED  HOISTING  APPARATUS;  F. 
E.  Lutz,  Philadel|>hia,  Pa.  .App.  filed  July  7,  1910.  .A  switch  is 
operated  by  a  trip  lever  and  cams. 

1,015,912.  INDUCTIONMOTOR  VATNDING;  C.  AV.  Starker,  Pittsburgh. 
Pa.  .-Api).  filed  June  6,  1911.  Squirrel-cage-type  secondary  with  dia¬ 
mond  .shape  coils  and  anchored  grouped  rods. 

1,015.923.  ELECTRIC  HE.ATER  FOR  PIPE  THAAATNG;  T.  .Abtmeyer. 
AAMkinsburg,  Pa.  .Ajip.  filed  June  9,  1910.  Segmental  cylindrical 
body  with  a  handle. 

1,015,925  SOLENOID;  C.  1.  .Anderson,  Chicago,  111.  .App.  filed  March 
16,  1909.  .Alternating-current  solenoid  with  reluctance  to  prevent  the 
core  from  sticking. 

1,015,954.  <'UT-Ol’T  FOR  ELECTRIC  SADIRONS;  AA'.  S.  Hadaway, 
Jr.,  East  Orange.  X.  J.  .Apj).  filed  June  25,  1910.  .Automatic  heat- 
released  catch. 

1.015,958.  MERCl’RV  CONVERTER;  R.  B.  Ingram.  AA'ilkinsburg,  Pa. 
.App.  filed  Jan.  10,  1908.  Two  setiarated  ineicury  terminals  and  an 
adjacent  external  conducting  ring  for  starting. 

1,015.963.  INCANDESCENT-LAMP  SOCKET;  P.  Kleher.  Wiesbaden, 
Germany.  .App.  filed  July  12,  1909.  Screw-shell  joint  and  shade 
holder. 

1.015.968.  ALTERN.ATING-CT'RRENT  ELECTROM.AGNET;  E.  Lehr. 
AAilkinsburg,  Pa.  .App.  filed  March  2,  1910.  Switch  control;  means 
for  preventing  two  core  members  from  “freezing.” 

1.015.972.  ELECTRIC  SWITCH;  AV.  A.  Paris,  Edgewood  Park,  Pa. 
.Ai>|).  file<l  .Sept.  25,  1905.  Fdectromagnetically  operated,  with  blow¬ 
out  windings. 

1,015.974.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  J.  S.  Peck, 
Manchester,  England.  -App.  filed  .-April  12,  1909.  .Alternating-current 
transformers,  main  and  auxiliary,  with  single  switch;  three-wire. 
1,015,991.  ELEXTRIC  HE.ATING  PAD;  AV.  S.  Clark,  Schenectady. 
N.  A'.  .App.  filed  Sept.  28,  1910.  .A  resistance  conductor  embedded 
in  flexible  rubber. 


1,015,992.  ELEXTRO.Al.AGN ET ;  C.  AA'.  Coleman,  AA'estfield,  N.  J.  -App 
filed  May  21,  1909.  Railroad  signal  relay,  etc.;  slow  release.  I^e 
Patent  No.  806,328. 

1,015,999.  PENDENT  SNAP  SWITCH;  F.  C.  DeReamer,  Schenectady. 
N.  A'.  .App.  filed  June  11,  1910.  <)p|)osed  push-buttons  with  oscil¬ 
lating  switch  member. 

1,016,003.  ME.ANS  E'OR  TR.A.N>.AIISSI()N  OF  INTEI.I  IGE.NCE;  AA . 
EL  Frow,  l.isbon  E'alls,  Maine.  .Aiq).  filed  June  10,  1910.  “AA'ireless,” 
with  divergent  grounds. 

1,016,005.  pV.N.AMO-ELECTRIC  M  ACHINE;  H.  (ieisenhoner,  Schenec¬ 
tady.  N.  A’.  .Ajip.  filed  Nov.  11,  1907.  Siiace  block  ami  liquid¬ 
cooling  means. 

1,016,016.  TROLLEY  AATRE  CONNECTOR;  J.  Kirby  and  J.  Mayo, 
Douglas,  .Ariz.  .Ajip.  filed  .Aug.  28,  1911.  Guiiles  to  reduce  spark¬ 
ing  and  prevent  jumping. 

1,016.021.  ALTERNATING-CURRENT  DVN.A.AIO;  .AI.  C.  A.  I.atour, 
Sevres,  E'rance.  .App.  filed  Jan.  19,  1904.  Single-phase,  self-excit¬ 
ing  motor  generator. 

1,016,025.  PRESSURE-CONTROLLING  MECHANISM;  J.  S.  McAVhir- 
ter.  New  A'ork,  N.  A’.  Apn.  filed  E'eb.  4.  1909.  .Automatic  control 
of  air  pumps  for  street-car  ttrakes. 

1,016,035.  SOl'ND-PRODUCINC.  DEVICE;  B.  P.  and  F.  1.  Remy, 
.Anderson.  Ind.  .App.  filed  July  28,  1910.  E'lectromagnetically  oper¬ 
ated  “noise  horn.” 

1,016,036.  SIGNALING  AND  TELEPHONE  SYSTE.Al;  H.  O.  Rugh. 
Sandwich,  Ill.  -App.  filed  June  26,  1908.  Selective  calling  devices 
for  inter-station  service;  combined  telephone  and  telegraph. 

1,016.037.  ELECTRIC  LIGHTING  SYSTE.Al  E'OR  VEHICLES;  S.  AV 
Rushmore,  Plainfield,  N.  J.  -App.  filed  March  8.  1911.  Dynamo 
driven  by  the  engine  or  wheel  axle  at  variable  speeds  with  storage 
battery. 

1.016.059.  MOTOR-CONTROLLING  DEATCE;  T.  E.  Barnum,  Mil 
waukee,  AA'is.  -Aiip.  filed  March  14,  1907.  Self-reversing  for  oper 
ating  w-ishing  machines,  etc. 

1,016,060.  MOTOR  CONTKOI  I.EC’ ;  T.  E'..  I’arnum,  Milwaukee,  AA'is. 
.App.  filed  June  1,  1909.  Regulated  by  varying  the  field  strength; 
for  operating  jiumps,  force  fans,  etc. 

1,016,063.  SANITARY  ATTACHMENT  FOR  MOUTHPIECES;  L. 
Block,  New  A'ork,  N.  A’.  .App.  filed  Oct.  16,  1911.  .A  guard  carried 
by  the  usual  mouthpiece. 

1,016,071.  E'l.ECTRlC  SAA'ITCH;  J.  T.  Janette,  Milwaukee,  AA'is.  .App 
filed  .Alay  18,  1908.  For  a  motor  controller,  etc.;  to  open  the  circuit 
automatically. 

1,016,095.  SPLICING  SLEEA’E;  J.  Riddell,  Schenectady,  N.  A'.  -App. 
filed  Sept.  8.  1910.  Trolley-wire  splice. 

1,016,097.  PROCESS  OF  PURIFYING  ELECTRICALLY  CONDUCT 
IVE  MATERIALS;  C.  C.  Ruprecht,  Cleveland.  Ohio.  App.  filed 
.April  20,  1908.  For  aluminum;  current  is  pas.sed  through  the  metal 
when  in  a  rotating  fluid  condition. 

1,016.099.  ELEXTRIC  INC.ANDESCENT  LAMP;  O.  Schaller,  Sudende, 
Germany.  .App.  filed  July  24,  1911.  The  parts  are  held  together 
by  atmospheric  pressure. 

1.016.131.  TELEPHONE  DISCONNECTOR;  C.  G.  Fields.  Bucklin. 
Mo.  .App.  filed  .-Aug.  9,  1911.  For  disconnecting  a  telephone  in 
case  of  thunderstorm,  etc. 

1,016.136.  KEIA'  SOCKE'T;  EL  H.  E'reeman,  Trenton,  N.  J.  .App.  filed 
June  10,  1911.  Snap  switch  for  a  lamp  socket. 

1,016,138.  COMBINED  ELECTRIC  HAIRBRUSH  AND  COMB:  H. 
Gernsbeck,  New  York,  N.  Y  .App.  filed  Sept.  12,  1911.  Combined 
electric  brush  and  massage  instrument. 

1,016,202.  TELEPHONE  AND  TELEGRAPH  COMBIN  ATION  SYS 
■rE'M ;  C.  L.  Bopp,  Ilawkeye,  la.  -^PP-  filed  March  23,  1907.  For 
simultaneous  operation ;  single  or  double  w  ire. 

1,016.227.  SAFETY  SYSTEM  FOR  RAILAALAYS;  A.  Minnick,  Coeur 
d’.Alene,  Idaho.  -App.  filed  Nov.  23,  1910.  .Automatic  brake  and 
train  stop. 

1.016.240.  APP.AR.ATUS  FOR  STEERING  >"■'  ” 

TICUL.ARLY  SHIPS  .AND  FLYING  MACHINES;  AL  Alexieff. 
Enseli,  Persia.  .App.  filed  June  2,  1911.  Two  gyroscopes  having 
their  precessional  frames  connected;  for  operating  by  or  laying  out 
a  chart. 


